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€ - INTRODUCTION TO CP/M ON NORTH STAR DISK

THE PURPOSE OF THIS SECTION IS TO EXPLAIN ROW TO GET
YOUR CP/M ON NORTH STAR SYSTEM "ON THE AIR",

THE FOLLOWING IS VERY - IMPORTANT. BEFORE MAKING ANY
ATTEMPT TO USE YOUR NEW SYSTEM, READ YOUR MANUALS. THEN,
RE-READ THEM! TRY TO GET AN OVERALL FEEL FOR WHAT CP/M IS
ABOUT. TIME SPENT NOW WILE LEAD TO MUCH LESS LATER
FRUSTRATION. THE BOORLET ENTITLED “INTRODUCTION TO CP/M
FEATURES AND FaACILITIES" IS THE MOST IMPORTANT AT TEIS
STAGE.

WRITE PROTECT THE DISK SUPPLIED AND MAKE A COPY OF IT
USING NORTH BSTAR DOS FACILITIES. 'NEVER WRITE ON THE
ORIGINAL DISK SO THAT Y¥YOU WILL ALWAYS HAVE A CORRECT
ORIGINAL COPY OF THE SYSTEM, EVEN IF EVERYTHING ELSE BLOWS
UP.

THE NORMAL OPERATION OF THIS SYSTEM IS TO USE THE PROM
ON THE NORTH STAR CONTROLLER BOARD TO BOOT 1IN A SINGLE
SECTOR { SECTOR 4). CONTROL Is THEN AUTOMATICALLY
TRARSFERRED TO THE PROGRAM THAT WAS BOOTED 1IN, WHICH LOADS
Cp/M FROM THE FIRST THREE TRACKS ON THE DISK TO THE RAM
LOCATION OF CP/M (2900H TO 4EFFH IN A 16K SYSTEM). AFTER
LOADING, CONTROL TRANSFERS TO CP/M WHICH WILL SIGN ON WITH A
MESSAGE, IF THE CONSOLE I/0 PATCHES ARE AREADY CORRECT FOR
YOUR INTERFACE HARDWARE. :

THE SYSTEM ALREADY CONTAINS A TELETYPE DRIVER WHICH IS
THE SAME AS LISTED IN SECTION H OF THI® MANUAL. THIS DRIVER
IS SUPPLIED AS AN EXAMPLE, ALTHOUGH IT IS A VERY COMMONLY
USED ROUTINE IN ITSELF, CORRESPONDING TO THE ALTAIR SIO (REV
NON-2ERO)., IF YOUR I/0 SYSTEM HAPPENS TO BE THE SAME,
YOU ARE LUCKY AND NO PATCH NEED BE MADE. HOWEVER, IN MOST
CASES A PATCH WILL BE NEEDED FOR YOUR OWN SPECIFIC I/0 ~ NOW
REFER TC THE SECTION ON “PATCHING THE USER AREBEA" AND DO
THIS. REFER TO THE DOCUMENTATION ACCOMPANYING YOUR 1I/0
HARDWARE FQR THE NECESSARY ROUTINES TQ SUPPLY. -

AT THIS POINT YOU SHOULD HAVE COMPLETED THE FOLLOWING
STEPS:

1) REVIEWED THE DOCUMENTATION DESCRIBING CP/M FEATURES
2} BACKED-UP YOUR SUPPLIED SYSTEM DISKETTE AND FILES
3) PATCHED IN YOUR CUSTOM CONSQOLE I/0 ROUTINES

ONE LAST PATCE MAY BE [NECESSARY 1IF YOU HAVE A
NON-STANDARD PROM ON YOUR NORTH STAR CONTROLLER BOARD, THE
STANDARD PROM RESIDES AT LOCATION E900H AND OPERATES BY
BOOTING IN SECTOR FOUR OF THE DISK TO RAM LOCATION 2000H,
WRICH IS THE BEGINNING POIRT OF THE NORTH STAR DOS. IF YOUR
FROM I8 NOT AT ES00H OR IF YOUR DOS IS NOT AT 2000H, TEEN
YOUR PROM IS5 NON-STANDARD AND YOU MUST REFER TO THE SECTION
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ON “PATCHING A NON-STANDARD PROM". IF YOUR PROM IS IN FACT
STANDARD, THEN YOU HAVE NO PATCH TO MAKE,

ONCE YOU HAVE MADE THE USER AREA PATCH FOR CONSOLE I/0
AND THE NON-STANDARD PROM PATCH IF NECESSARY, YOU ARE READY
TO TRY OUT THE SYSTEM. TO DO THIS, PUT IN YOUR PATCHED DISK
AND BOOT IN THE SYSTEM IN EXACTLY THE SAME WAY THAT YOU BOOT
IN THE NORTH STAR DOS. ONE EASY WAY TO DO THIS IS5 TO FIRST
BOOT IN THE NORTH STAR DOS FROM A REGULAR NORTH STAR DISK,
THEN USE THE DOS COMMAND:

JP E900 CR

IF YOU HAVE BEEN SUCESSFUL IN YOUR PATCHES, THE SYSTEM
WILL 5IGN ON WITH THE MESSAGE:

CP/M ON NORTH STAR DISK

16K VERSION 1.41

COPYRIGHT (C) 1978 LIFEBOAT ASSOCIATES
A>

WHEN YOU GET THIS FAR YOU ARE UP AND ON THE AIR.

FIRST EXPERIMENT WITH THE BUILT-IN COMMANDS DESCRIBED IN
SECTION 2.1 AND ONWARDS IN THE "INTRODUCTION TO CP/M
FEATURES AND FACILITIES". AS DESCRIBED, THESE PIVE FUNTIONS
ARE ERA, DIR, REN, SAVE AND TYPE. '

THE NEXT ARER OF EXPLORATION WILL BE 1IN THE TRANSIENT
COMMANDS, MENTIONED IN SECTION 6 OF "INTRODUCTION TO ...".
IT SHOULD BE NOTED THAT AS PURCHASERS OF CP/M ON NORTH STAR
DISK, YOU HAVE RECEIVED SPECIAL VERSIONS OF TWO OF THESE:
NSYSGEN.COM IS8 YOUR SYSGEN,.COM AND NRELOC.COM IS THE
REPLACEMENT FOR RELOC.COM (ALS0 CALLED CPM..COM AND
MOVCPM,COM IN DIFFERENT REFERENCES IN THE DIGITAL RESEARCH
MANUALS) DESCRIBED IN SECTION I,

CAREFULLY REVIEW THE SEPARATE BOORLETS DESCRIBING ED,
THE CONTEXT EDITOR, DDT, THE DYNAMIC DEBUGGING TOOL AND ASM,
THE ASSEMBLER. ALL OF THE- FEATURES AND USER RESPONSES
DESCRIBED IN THE MANUALS WILL BE FULLY REPRODUCED IN THIS

CP/M ON NORTH STAR DISK IMPLEMENTATION.

BRING IN THE EDITOR AND TYPE 1IN A SIMPLE FILE. GO THRU
THE SEQUENCE OF MAKING A NEW EDIT FILE, ENDING THE EDIT,
TYPING THE RESULT WITH THE TYPE COMMAND, AaND EXAMINING THE
+BAK FILE CREATED. YOU MIGHT TRY MARING A VERY SIMPLE
SUBMIT (BATCH)} FILE WHICH SIMPLY GIVES A DIR AND A STAT
COMMAND, PERHAPS REPEATED. THIS WILL GIVE YOU AN IDEA OF
HOW SUBMIT WORKS. ITS GOING TO TARE A WEEK OR TWO (OR
THREE!) TO GET THE HANG OF ALL THIS, EVEN THOUGH ITS REALLY
A VERY EASY SYSTEM TO USE, IT WON'T SEEM AT ALL EASY WHEN
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EVERYTHING IS NEW BUT KEEP AT IT.

WHEN YOU HAVE GCTTEN TO THE POINT WHERE YOU CAN EDIT A
FILE THAT THE ASSEMBLER WILL ASSEMBLE, LOAD AND RUN THE
PROGRAM, USE DDT FOR DE-BUGGING YOUR PROGRAM, CREATE AND RUN
SUBMIT PROGRAMS, USE PIP TO TRANSFER FILES, NRELOC AND
NSYSGEN TO RELOCATE THE SYSTEM AND TRANSFER IT TO DIFFERENT
DISKS AS A MATTER OF COURSE ~ THEN YOU HAVE LEARNED THE CP/M
SYSTEM. NOW USE IT AND HAVE FOUN.
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THE PURPOSE OF THIS SECTION IS TO PROVIDE YOU WITH
GENERAL NOTES ON THE OPERATION OF CP/M ON NORTH STAR DISK.

1. THE FIRST THING YOU SHOULD DO WITH YOUR CP/M ON NORTH
STAR DISKETTE AS RECEIVED IS TO WRITE PROTECT IT. DECIDE
NOW NEVER TO WRITE ON THIS DISK SO YOU ALWAYS CAN BE SURE IT
IS A CORRECT COPY FOR REFERENCE, USE THE NORTH STAR DOS RD
AND WR COMMANDS TO COPY THE DISK TO A& BLANK DISKETTE IF YOU
HAVE ONLY ONE DRIVE, OR USE THE CD (COPY DISK) COMMAND IF
YOU HAVE A TWO DRIVE SYSTEM.

2. WHEN USING BLANK DISKETTES THAT HAVE BEEN INITIALIZED
WITH THE NORTH STAR DOS, IT IS NECESSARY TO INITIALIZE THE
DIRECTORY AREA TO ESH. ELSE, CP/M WILL THINK THE DIRECTORY
' 'HAS ENTRIES IN IT. "TO DO THIS, FILL AN 8 PAGE (2K) AREA OF
RAM WITH ES5H, THEN USE THE NORTH STAR DOS COMMAND:

WR 30 RAM 8 CR

3. YOU CAN IMPLEMENT A READ APTER WRITE CHECK (RWCHK)

WHICH WILL OPERATE AS DESCRIBED 1IN THE NORTH STAR DOS
MANUAL. THE RWCHK BYTE IS AT LOCATION 3DFFR+BIAS (3DFFH POR
A 16K SYSTEM) AND IS NORMALLY SET TO ZERO. IF YOU WANT THE
READ AFTER WRITE CHECK DONE, SET THAT BYTE T¢ 1.

4. THIS IS THE ORGANIZATION OF CP/M ON YOUR NORTH STAR
DISKETTE - ADD BIAS TO ADDRESSES IF NOT 16K SYSTEM.

STARTING RAM ADDRESS

RUNNING SYSTEM NSYSGEN DISK ADDRESS
PAGE 0 0000H N/A N/A
TPA 01008 N/R N/A
CCP PART 1 2900H + B 0900H 000 THRU 003
BOOT 2000H 0DGORH 004 ORLY
CCP PART 2 2D0C0H + B 0EQOR 005 THRU 008
BDOS 31008 + B lz200m 009 THRO 021
BIOS 3E00H + B 1FO0H 022 THRU 027
USER 4400H + B 2500H 028 THRU 029
FILE DIRECTORY N/A N/A 030 THRU 037
FILES N/& N/A 038 THRU 349

PAGE 0 CONTAINS VARIOUS CP/M~RESERVED ADDRESSES. THE TPA 1S
THE LOCATION AT WHICH MOST CP/M PROGRAMS LOAD AND RUN, THE
PROGRAM USUALLY MAY USE RAM UP TO THE START OF BDOS,
OVERLAYING THE CCP MODULE IF NECESSARY. NOTE THAT BOOT IS IN
THE MIDDLE OF CCP ON THE DISKETTE BECAUSE OF THE NORTH STAR
PROM WHICH BQOTS IN SECTOR 4 ON A COLD BOOT ONLY.



CP/M ON NORTH STAR DISK USER'S GUIDE Page 8
D - GENERAL NOTES

5. YOU HAVE 78K AVAILABLE FOR FILES ON AN EMPTY NORTH STAR
DISK, COMPARED TQ 240K ON AN EMPTY FULL SIZE FLOPPY. THIS
IS IN ADDITION TO THE SYSTEM SPACE (TRACKS 0-2) AND
DIRECTORY SPACE (TRACK 3, SECTORS 0-7}.

6. YOU SHOULD KEEP IN MIND THAT THE MEMORY REQUIREMENTS FOR
CP/M ON NORTH STAR DISK ARE 4K GREATER THAN THE NOMINAL
SYSTEM SIZE. THE DISTRIBUTION DISKETTE THAT YOU HAVE
RECEIVED CONTAINS A 16K SYSTEM WHICH WILL REQUIRE 20K OF
MEMORY WHICH STARTS AT ZERO AND RUNS THRU 4FFFH. REMEMBER
TO NRELOC SYSTEMS 4K LESS THAN YOUR AVAILABLE MEMORY. THIS
ADDITIONAL 4K AREA IS USED FOR THE SPECIAL NORTH STAR DISK
DRIVERS AND BUFFER SPACE,

7. IT IS MOST IMPORTANT TO ALWAYS DO A WARM BOOT (CONTROL
C} WHENEVER CHANGING DISKS IN A DRIVE. THIS IS NECESSARY TO
UPDATE A MAP WHICH IS5 KEPT IN MEMORY TELLING CP/M WHICH DISK
SECTORS ARE IN USE. CP/M VERSION 1.4 WILL NOT PERMIT YOU TO
WRITE TO A REPLACED DISK UNTIL THE WARM BOOT IS PERFORMED.
-~ ADDITIONALLY THE STAT UTILITY WILL GIVE FALSE RESULTS PRIOR

TO A WARM BOOT AFTER A DISKETTE CHANGE. ONE WARM BOOT,
WHILE LOGGED IN ON ANY DRIVE DRIVE, IS SUFFICIENT TO UPDATE
THE MAPS FOR ALL DRIVES.

8. IN VARIOUS PARTS OF THIS USER'S GUIDE, INSTRUCTIONS ARE
GIVEN FOR USING NORTH STAR DOS COMMANDS TO READ OR WRITE
DIRECTLY TO DISK WHEN MAKING PATCHES. LOCATION "RAM", AS
USED IN THESE INSTRUCTIONS, MEANS ANY CONVENIENT AREA IN
MEMORY THAT YOU CHOCOSE TO USE FOR THESE OPERATIONS.

9. YOU WILL NOTE THAT THE FIRST ROUTINE IN THE USER AREA IS
AN "INIT" ROUTINE. THIS IS FOR YOUR OWN USE, DEPENDING ON
THE REQUIREMENTS OF YOUR HARDWARE. THIS INIT ROUTINE IS
CALLED EACH WARM BOOT, AND TWICE ON A COLD BOOT. USE THE
INIT ROUINE TO BLANK YOUR TVT SCREEN, SET UP USARTS, RESET
LINE PRINTER, OR WHATEVER ELSE YOU NEED TO DO. IF YOU WANT
INIT CALLED IN A DIFFERENT MANNER (SAY ONLY ON COLD BQOT)
YOU MAY DO THIS BY ASSIGNING A "TOGGLE BYTE"™ IN YOUR USER
AREA THAT YOU EXAMINE EACH TIME THE INIT ROUTINE IS CALLED.

10. FOR YOUR INFORMATION, THIS IS THE NORMAL PROCEDURE USED
TO BOOT IN THE CP/M SYSTEM USING THE STANDARD NORTH STAR
PROM AS SUPPLIED ON THE NORMAL CONTROLLER BOARD. TO START
THE PROCEDURE, USE YOUR MONITOR, FRONT PANEL SWITCHES OR
NORTH STAR DOS COMMAND ® JP E900 " TO GOTO LOCATION ESOOH.
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THEN THE PROM WILL TAKE OVER AND LOAD IN A SINGLE SECTOR
FROM DISK ADDRESS 4 (THIS IS THE STH SECTOR ON TRACKR 0 )
INTO MEMORY AT LOCATION 2000H. NOTE THAT 2000H IS NOT ONLY
WHERE THE PROM BOOTS IN THE LOADER, IT IS ALSO THE FIRST
ADDRESS OF YQUR NORTH STAR DOS. WHEN THE BOOT SECTOR IS IN
MEMORY, THE PROM TRANSFERS CONTROL TO IT BY JUMPING TO
LOCATION 2004H. THE PROGRAM 1IN MEMORY BETWEEN 2000H AND
20FFH THEN BRINGS CP/M FROM THE FIRST 3 TRACKS ON DISK INTO
MEMORY AT THE PROPER LOCATION (2900H TO 45FFH 1IN A 16K
SYSTEM) AND THEN TRANSFERS CONTROL TO CP/M BY JUMPING TO THE
BASE OF CCP (2900H 1IN 16K SYSTEM). THE SYSTEM WILL THEN
SIGN-ON.
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THE PURPOSE OF THIS SECTION IS TO EXPLAIN WHAT HAPPENS
ON A DISK READ OR WRITE WHEN AN ERROR OCCURS.

THE CP/M MANUAL ALTERATION GUIDE EXPLAINS THAT, WHEN A
DISK ACCESS IS MADE, CALLS ARE FIRST MADE TO SELECT THE DISK
UNIT, SET TRACK, SET SECTOR ANRD SET DMA ADDRESS. THEW A
CALL IS MADE TO EITHER THE READ OR WRITE ROUTINE. THESE
ROUTINES ARE ALL IN THE BIOS JUMP TABLE AT 3EOOH+BIAS. IF
THE READ OR WRITE IS SUCESSFUL A ZERQO WILL BE RETURNED IN
THE A REGISTER. 1IF UNSUCESSFUL, A 1 IS RETURNED 1IN THE A
REGISTER. - '

ERRORS MAY BE EITHER HARD OR SOFT. THE BIOS WILL

AUTOMATICALLY RETRY SOFT ERRORS 10 TIMES BEFORE GIVING UP
AND DECIDING THAT THE ERROR IS A HARD ERROR. IF A HARD
ERROR IS ENCOUNTERED, TWO ERROR MESSAGES WILL BE PRINTED AT
THE CONSOLE AND THEN THE READ OR WRITE ROUTINE WILL RETURN
TO CP/M WITH 1 IN THE A REGISTER AS STATED ABOVE.
THE FIRST ERROR MESSAGE PRINTED AT THE CONSOLE COMES FROM
BIOS AND IS SIMILIAR IN FORM TO THE MESSAGE PRINTED BY THE
NORTE STAR DOS WITH THE ADDITION OF PRINTING OUT THE DRIVE
WHERE THE ERROR OCCURRED AND THE TYPE OF ERROR. AN EXAMPLE
WOULD BE:

' A:125HD-C '

WHERE: Az INDICATES DRIVE A
12 IS THE TRACK NR (DECIMAL)
5 IS THE SECTOR (0 THRU 9)
HD STANDS FOR HARD DISK ERROR
-C I5 THE ERROR TYPE, NO CRC IN THIS EXAMPLE

TYPES OF ERRORS ARE:
B BODY (SYNCH CHAR) NOT FOUND
C . CRC ERROR, READ OR VERIFY
v NO VERIFY AFTER A WRITE

CP/M WILL THEN PRINT ON THE CONSOLE THE MESSAGE
'PERMANENT ERROR DISK A'
NOTE THAT ACCORDING TO THE CP/M MANUAL, YOU CAN CONTINUE

AND IGNORE THE ERROR BY TYPING A CARRIGE RETURN AT THIS
POINT, CORRECTING THE BAD DATA LATER IF POSSIBLE.
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A TWO PAGE (512 BYTE) USER AREA IS PROVIDED FOR YOUR I/0
STARTING AT LOCATION BIOS+600H. THIS IS 3ECOH+600H= 4400H
IN A 16K SYSTEM. THIS USER AREA IS DESIGNED TO HOLD YOUR
PERSONALIZED ROUTINES FOR INIT, CONSOLE INPUT AND OUTPUT,
LIST, PUNCH AND READER DEVICES. THERE IS A JUMP TABLE WITH
7 JUMPS AT THE BEGINNING OF THE USER AREA WHICH MUST ALWAYS
REMAIN IN THE SAME PLACE, AND IN ORDER. ALL INIT, CONSOLE,
LIST, PUNCH AND READER ROUTINES IN CP/M JUMP TO THIS JUMP
TABLE - THAT IS WHY IT'S LOCATION CANNOT RE CHANGED. THIS
JUMP TABLE SHOULD TRANSFER CONTROL TO YOUR . ROUTINES WHICH
WILL BE IN THE REMAINDER OF THE TWO PAGE USER AREA, OR IN
PROM. STUDY THE SAMPLE I/O0 DRIVERS SUPPLIED, AND LISTED IN
SECTION H OF THIS MANUAL, FOR A FURTHER UNDERSTANDING oF
THIS.

SECTION H OF THIS MANUAL, "ASSEMBLY LISTING OF SIMPLE
TELETYPE DRIVER", CONTAINS THE DRIVER ACTUALLY INSTALLED IN
THE DISTRIBUTION COPY OF CP/M ON NORTH STAR DISK. IT MAY BE
POSSIBLE FOR YOU TO USE THESE ROUTINES DIRECTLY. IF NOT,
YOU MAY BE ABLE TO SIMPLY CHANGE THE PORT NUMBERS, OR
POSSIBLY THE STATUS BITS., (NOTE THAT STATUS BITS 1IN
"SAMPLE" ARE INVERTED - ACTIVE LOW - AS PER THE "OLD MITS
STANDARD") THIS PATCHE SHOULD BE MADE BY FIRST READING THE
EXISTING USER AREA FROM DISK INTO RAM WITH THE NORTH STAR
COMMAND 3

RD 28 RAM 2 CR

THEN MAKE YOUR CHANGES AND WRITE THE PATCHED USER AREA BACK
TO DISK WITH THE WR COMMAND AS EXPLAINED BELOW;

IF YOU CANNOT USE OR MODIFY THE ROUTINES IN THE GIVEN
EXAMPLE THEN IT WILL BE NECESSARY FOR YOU TO ASSEMBLE YOUR
OWN 1/0 ROUTINES IN MEMORY. USE WHATEVER FACILITIES YOU
HAVE TO ASSEMBLE OR PATCH AT LOCATION "RAM" YOUR I/0
ROUTINES., FOR THE BEGINNING, ONLY ATTEMPT ROUTINES FOR
INIT, CONSOLE STATUS, AND CONSOLE INPUT AND OUTPUT. LIST
AND PUNCH CAN SIMPLY JUMP TQO THE SAME ROUTINE AS CONOUT AND
THE READER TO THE CONIN ROUTINES AT THIS TIME. THE IDEA IS
TO KEEP IT SIMPLE UNTIL YOU ARE ON THE AIR. REMEMBER ALWAYS
START THE USER AREA WITH THE SEVEN JUMPS 1IN THE CORRECT
SEQUENCE!!!!

WHEN YOUR USER AREA IS ASSEMBLED OR PATCHED AT LOCATION
RAM, LOAD THE NORTH STAR DOS, THEN INSERT THE CP/M DISK AND
USE THIS COMMAND TO WRITE YOUR -OWN VERSION OF THE USER AREA
FROM LOCATION "RAM" TO THE CP/M DISK.

WR 28 RaM 2 CR

THIS WILL WRITE TQ YOUR CP/M DISK YOUR OWN TWO PAGE USER
AREA STARTING AT DISK ADDRESS 28. IF YOU CHANGE THE SIZE OF
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YOUR SYSTEM IT WILL BE NECESSARY TO RE-ASSEMBLE YOUR USER
AREA ROUTINES TC BEGIN AT THE ADDRESS

USER = BIOS+600RB+BIAS
WHERE BIAS IS AS EXPLAINED IN THE CP/M ALTERATION GUIDE Aﬂa

WOULD BE 0 FOR 16K SYSTEM, 400H FPOR 17K SYSTEM, 2000H FOR
24K SYSTEM, ETC,
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JF YOU HAVE A NON-STANDARD PROM DO NOT ATTEMPT TO START
Up CP/M UNTIL YOU HAVE MADE THE PATCHES OUTLINED 1IN THIS
SECTION. BEFORE MAKING ANY PATCHES, WE URGE YOU TO TO MAKE
A COPY OF YOUR ORIGINAL CP/M DISK USING THE NORTH STAR DOS
COMMAND "CD" FOR COPY DISK, OR USE THE COMMANDS "RD" AND
"WR" TO READ SECTIONS OF THE DISK TO MEMORY AND THEN WRITE
BACK TO ANOTHER DISK IF YOU ONLY HAVE ONE DRIVE. WRITE
PROTET THE ORIGINAL CP/M DISK AND USE IT FOR BACK-UP
PURPOSES ONLY.

WE ASSUME THAT YOUR NON-STANDARD PROM IS DIFFERENT IN
ONE OR BOTH OF TWO RESPECTS FROM - THE STANDARD VERSION
USUALLY SUPPLIED ON THE NORTH STAR BOARD. EITHER THE PROM
RESIDES AT A DIFFERENT LOCATION THAN E900H OR IT LOADS THE
BOOTSTRAP SECTOR (WHICH IS THE FIRST SECTOR OF NORTH STAR
DOS AT DISK ADDRESS 4 ON A NORTH STAR DISK) AT A DIFFERENT
MEMORY LOCATION THAN 2000H. 1IN OTHER WORDS, WE ASSUME IT IS
BASICALLY THE SAME PROM EXCEPT IT RUNS AT A DIFFERENT
LOCATION THAN E900H AND/OR THE NORTH STAR DOS IT BRINGS IN
RUNS AT A DIFFERENT LOCATION THAN 2000H.

WE FURTHUR ASSUME YOUR PROM 1S SIMILIAR TO THE STANDARD
PROM IN THESE RESPECTS: R : S

0. PROM READS 1 SECTOR AT DISK ADDRESS 4 INTO MEMORY.
1. DISK DRIVE NUMBER STORED AT LOCATION BOOT
(20000 IN STANDARD SYSTEM)
2. CURRENT TRACK NUMBER STORED AT BOOT+3
3. PROM SETS UP ITS OWN STACK
4. PROM TRARSFERS CONTROL BY JUMPING TO LOCATION
BOOT+4 AFTER LOADING.

IF YOU KNOW ONE OF THE ABOVE ITEMS IS bIFFERENT IN YOUR
NON-STANDARD PROM - THEN YOU- HAVE A PROBLEM WHICH NEEDS
SPECIAL ATTENTION. CONTACT LIFEBOAT ASSQOCIATES FOR HELP.

FOLLOWING IS THE PROCEDURE FOR PATCHING YOUR BOOT SECTOR
TO ALLOW FOR A NON-STANDARD PROM. TO MAKE THESE PATCHES,
FIRST LOAD IN THE NORTH STAR DOS, THEN INSERT YOUR CP/M
DISKETTE AND READ THE BOOT SECTOR INTQ MEMORY LOCATION *RAM"
BY USING THE NORTH STAR COMMAND:

RD 4 RAM 1 CR
THEN MAKE THE PATCHES. IN ONE OR BOTH OF THE NEXT TWO

PARAGRAPHS, AND THEN WRITE THE PATCHED BOOT SECTOR BACK TO
THE CP/M DISK BY USING THE NORTH STAR DOS COMMAND:
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WR 4 RAM 1 CR

IF YOUR PROM IS NOT AT ES00H, CHANGE TO POLLOWING 4
- LOCATIONS FROM E9 TO THE HIGH ORDER PAGE ADDRESS OF YOUR
PROM. FOR EXAMPLE, IF YOUR PROM RUNS AT F200H, THEN CHANGE
E9 TO F2 AT THE 4 LOCATIONS, IT IS NOT NECESSARY TO MAKE
THIS PATCH IF YOUR PROM RUNS AT ES00H.

CHANGE E9H TO F2H AT THE FOLLOWING LOCATIONS:

RAM+11H, +22H, +33H, +44H

IF YOUR PROM LOADS THE BOOT SECTOR AT A LOCATION OTHER
THAN 2000H, CHANGE THE FOLLOWING 5 LOCATIONS FROM 20H TO TEE
HIGH ORDER PAGE ADDRESS OF YOUR BOOT. THIS WOULD NORMALLY
BE THE FIRST HIGH ORDER PAGE ADDRESS OF YOUR VERSION OF
NORTH STAR DOS. FOR EXAMPLE, 1IF YOUR DOS RUNS AT LOCATION
9000H, THEN CHANGE 20H TO 90H AT THE 5 LOCATIONS. IT IS NOT
NECESSARY TO MAKE THIS CHANGE IF YOUR DOS RUNS AT 2000H.
CHANGE 20H TO 90H AT THE FOLLOWING LOCATIONS:

RAM+14H, +25H, +36H, +47H, +4AH

AFTER YOU HAVE MADE ONE OR BOTH OF THESE CHANGES, WRITE
THE PATCHED BOOT SECTOR BACK TO THE CP/M DISK USING THE WR
COMMAND AS EXPLAINED ABOVE. THIS SET OF PATCHES MUST BE
MADE AGAIN IF YOU GENERATE A NEW SYSTEM USING THE NRELOC
UTILITY.



0010
o000
3003
1400

141C
420
422
424
4256
427
428
429
42C
42E
430
433
435
437
43B

43F

C31844
C32044
C32C44
C33B44
C33B44
C33B44
C32C44

000000
AF320300

c9000000
DB0OO
E601
3E00

co -

2F

Cco
000000
DBOO
E601
C22C44
DBO1
E67F
Ce000000
DBOO

43D E680

C23B44
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MSIZE
BIAS
IOBYT
USER

INIT
CONST
CONIN
CONOUT
LIST
PUNCH
READER

INITR

TTYST

TTYIN

TTYOUT

TTS
TTI
TTO
TTYDA

: SAMPLE USER AREA I/0 ROUTINE

; TC PATCH USER AREA DO THE FOLLOWING:

H READ USER AREA INTO MEMORY AT ADDRESS “RAM"
:+BY LOADING NORTH STAR DOS, INSERTING CP/M DISK
;AND USING NORTH STAR DOS COMMAND: RD 28 RAM 2 CR
; EXAMINE AREA "RAM" AND MARE YOUR PATCHES.
-THEN WRITE PATCRED USER AREA BACK TO CP/M DISK

;BY USING NORTH STAR DOS COMMAND: WR 28 RAM 2 CR

s+ THIS IS THE USER AREA SUPPLIED ON A STANDARD DISK
; CONTAINS A SIMPLE TELETYPE DRIVER

+ EQUATES

EQOD 16 ;CHANGE THIS FOR DIFFERENT SIZE SYTEMS
EQU (MSIZE-16)*1024 ;CHANGES BIAS AND ORG FOR SYSTEM
EQU 3 '

ORG 4400H+BIAS tNOTE: =BIOS+600H

; JUMP TABLE - CP/M JUMPS HERE FOR I/0
;JUMPS MUST REMAIN HERE, IN SAME ORDER

JMP INITR tINITIALIZATION _
JMP TTYST ;CONSOLE STATUS CHECK
JMP TIYIN ;CONSOLE INPUT

JMP TTYOUT ;CONSOLE OUTPUT

JMP TTYOUT :LIST CUTPUT

JMP TTYOUT ;PUNCH OUTPUT

JMP TTYIN ;READER INPUT

;BEGIN USER DRIVER ROUTINES HERE

NOP ¢ NOP ! NOP

XRA A ! STA IOBYT ;STORE 0 AT LOCATION 3H

; INSERT YOUR OWN INIT HERE IF NEEDED BY YOUR SYSTEM

; INIT IS CALLED TWICE ON COLD BOOT AND ONCE EACH WARM BO
;USER CAN KEEP TRACK IF NEEDED WITH "BEEN HERE BEFORE BY
RET ! NOP ! NOP ! NQPFP

W~

IN TS ;PUT YOUR STATUS ROUTINE HERE
ANI TTYDA

MVI a,0

RNZ ;A=0 IF NO CHAR WAITS
CMA

RET :A=0FFH IF CHAR

NOP | NOP ! NOP

IN TS ;CONSOLE INPUT DRIVER
ANI TTYDA '

JINZ TTYIN

IN TTI

ANT 127 1 STRIP PARITY

RET ! NOP ! NOP [ NOP

IN TTS ; CONSQLE OUTPUT DRIVER
ANI TTYBE )

JINZ TTYOUT

HOV A:C *

ANI 127 ; STRIP PARITY

our TTO

RET

EQU 0 - - :STATUS PORT

EQU 1 ; INPUT PORT

EQU 1 : OUTPUT PORT -

EQU 1 - .+DATA AVAILABLE



Appendix H RELOCATING €P/M USING NRELOC, COM

Note: the file NRELOC,COM has been included with this diskette, whieh
'‘nables you to generate a CP/M system for any memory size, up to 64K
dytes, the command :

NRPELOM cr

{(where cr denotes the carriage-return key) loads the NRELOC.rOM program
and gives it control, This program then examines the current memory
configdation, and produces a new CP/M system which is relocated to the
top of the memory (actually, the highest contiguous RAM area is used).
The newly constucted CP/M system then gets control, and the system starts
with the normal sign-on message,

The command
NRELOC + +=

constructs a new version of the CP/P'system, but leaves it in memory,
ready for a sysgen operation, The message

READY FOR *"SYSGEN™ OR
"SAVE 38 CPRWxx,COMP

is printed at the console upon completion, where xx is the memory size
in kilobytes. The operator can then tyne

NSYSGEN to start the system peneration
with the response

GET SYSTEM (Y/N}?n user must respond with '"nv
and the message )

PUT SYSTEM (Y/N) v user must respond with v

DESTINATION NN B, THEN TYPF RETURN
Place the new diskette on drive B, and type a return when ready (note
that if you answer with an "a" rather than a "y" to the prompt ahove,
NSYSGEN will place the CP/M system on drive A instead of drive B),
NSYSGEN will then type

FUNCTINN COMPLETE, REBOOTIVNG

The user can then go through the reboot process with the old or new
diskette, '

The operator could also havé typed
SAVE 38 CPMxx,COM
at the completion of NRELOC,COM, which would place the €P/W memory image

on disk, In this case, the relocated memory image can he "patched" to
include custom I/0 drivers, as described in the rP/M Alteration Cuide,



Note that the memory size can be given explicitly to the NRELOC,COM
program when it is started in order to override the internal mechanisms
which determine the amount of memory on the system, In this case, the
operator must type ' -

NRELOLC xx
or NRELOC xx *

where xx is the memory size in decimal kilobytes, The first form produces
a CP/M system which operates in xx kilobytes, and starts the newly created
system when the relocation is complete, The second form creates the new
system, hut leaves it in memory for a sysgen or save operation.

For examﬁle, the invocation
NRELOC 48 »

starts NRELNC,COM, and creates a 48K system in memory. Upon completion,
the message

READY FOR "SYSGEN" OR
"SAVE 38 CPM4B, COM"

is typed., The operater can then perform the sysgen or save operation as
described above, Note that the newly created system is serialized with
the number attached to your original diskette, and are subject to the

conditions of the Software Licensing Agreement included in this packapge,

SPECIAL -NOTES PFnR CP/M ON NORTH STAR DISK OWNERS

1., Remember you need 4X more memory than the nominal size of the
relocated system, i,e,, A 48K CP/M system requires 52K of memory.,

2. "NRELOC 16" will produce "invalid memory size" error message. To
generate a 16X system you rust give command:

NRELOC 16 *

Then save the memory image with NSYSGEN. This only applies for
generating a 16K system, Any larger system will move itself to
execution address and run immediately,

3. If you have changed the user avea 1/0 routines, then the user area
will not relocate, You must produce z releocated memory image w
NRELOC, then save on disk with NSYSCEN, then assemhle vour user area -
see the users gu1de -~ and save on disk using the North Star Dos
Command:

WR 28 RAM 2 CR

where '"RAM' denotes the area in memory you stored the memory imaye
of your assemhle user area, ready for transfer to disk,



CP/M BASIC Benchmark Tests
Written by W. A. Burton
Copyright 1978 by Lifeboat Associates

INTRODUCTION

The purpose of this article is to aid the customers of Lifeboat
Associates in selecting an optimal BASIC for their particular
application. There is no perfect system for choosing the best
possible BASIC, vyet a reasonably thorough set of benchmark tests
with explanation can greatly ease the difficulty of choice.

The tests were conceived to give every BASIC a fair trial. Both
the tests and the author's commentary are offered as impartially
as posgible, The benchmarks which follow do not purport to
predict how a particular BASIC will suit its ultimate environment.

Some general information about the tests:

The BASICS tested were BASIC~E (compiler version 2.0 - run package
version K2,0), CBASIC (compiler version 1,01 - run package 1.03),
CBASIC (compiler version 2.0 - run package 2.0), XDB (Xitan Disk
BASIC version 1,06), MBASIC (Microsoft Disk BASIC version 4.51)
and XYBASIC (from Mark Williams Co. - Extended CP/M version 2.4).
it is important to note that version 2.0 of CBASIC has been
advertised as CBASIC-2. Although the correct name for this product
is still CBASIC, to spare confusion it will be called CBASIC-2 in
this article. The premise for selection of these particular
BASICS is that they are, as of this writing, (12,78) 'State of the
Art BASICS' written for CP/M compatability. No doubt better BASICS
will emerge, but for now these are the best.

The fourteen benchmarks used were written to run unmodified with
all BASICS tested. All tests were run on identical Z80 systems
with 64K of memory. All (3) systems operated at 2MHZ with no wait
states. All tests were timed by a Canada CL-2400 clock polled by
identical software. For all the tests, the return from the
subroutine at line 1000 is the beginning of the timing, and the
call to the subroutine at line 2000 is the effective end of the
timing portion (see programs).

A minor delay is involved with reading four ports for minute and
second values., After many trials with a stoowatch, it was
determined that this time lag was insignificant. Timinags to 1/10
of a second were tried earlier and then abandoned as they seemed
to imply statistical importance which these tests do not oresume.



BASIC BENCHMARK TESTS AND FEATURES part 1

Any benchmark is nothing more than the 'brainchild’ of its author,
With little work, such evaluation can vindicate the prejudices of
whomever wrote it. Much of the time spent on this project has
been devoted to minimizing this common problem.

Notice that all index variables have been zeroed before timing
begins. This does in fact improve the performance of some of the
interpreter BASICS, yet it is defensible as good programming
practice. Other tricks to improve the performance of the
interpreter BASICS and CBASIC~2 have been intentionally bypassed.
One minor (but necessary) concession has been made to the rule of
only including tests which run 'as is' on all six tested BASICS;
all but XYBASIC use the INP command to read input ports. In this
one case the command IN was substituted. This did not compromise
the results, as reading ports is merely a part of the clockina
routine which does not noticeably affect the timed portion of any
test,

Ideally all testing would have been done on a single computer.
This was not possible as no available system was licensed to run
all six BASICS. This did not affect any tresults.

All tests assumed the default precision of each particular 8ASIC,
CBASIC and XDB both default to double precision, and therefore run
more slowly than if single precision could have been declared (it
can't). MBASIC, KXYBASIC and CBASIC-2 allow variables to be
declared as integer which would have hastened execution, and
MBASIC allows variables to be declared as double w»recision
although not without some very slight speed degradation,

o



BASIC BENCHMARK TESTS AND FEATURES part 1

Some observations on the six BASICS:

CBASIC, CBASIC-2 and BASIC-E are ‘'compiler' BASICS. The two
versions of CBASIC are sophisticated and specialized products
which evolved from BASIC-E. These three offer one major advantage
over all the others (except possibly XDB), that is the ability to
produce ‘'secure' wunlistable programs. BASIC-F is a good general
purpose BASIC which has some considerable limitations. CBASIC and
CBASIC-2 are sold as 'commercial' or business BASICS; and this is

an honest representation of these products. For commercial
business applications, CBASIC and CBASIC-2 are well conceived
packages. They excel for such purposes, but are poor by

comparison for most others. Where speed of program development
and execution are important, these would not likely be the best
choices. The syntax and conventions of these BASICS are unigue to
the point of making it most difficult to readily adapt programs

one might find in circulation. This and the non-interactive
nature of these three BASICS suggest that they might prove a
hindrance to less than experienced programmers, Especially

discouraging is the 1lack of introductory text books adapted to
these ‘'compiler' BASICS. Finally, these are not true compilers. A
true compiler produces executable machine code. These BASICS
'pre-compile' source code to a form acceptable to their respective
run-time 'interpreters'.

MBASIC and XD8 are two excellent general purpose BASICS. Each
includes many enhancements over 'minimal BASICS'., Features such as
automatic line numbering, renumbering and line oriented editors
make these two interactive BASICS the easiest (of the six tested)
with which to develop and debug software. If confined to a single
'all-purpose' programming tocl, one might be well advised to
consider one of these.

XYBASIC is also an interpreter BASIC. There exists a Compile/Run
version, but it was not available for these tests. This BASIC in
many ways resembles MBASIC and XD8. Many of the commands and
options of those BASICS are incorporated here; many are not! The
‘convenience' features of MBASIC and XDB such as AUTQ, RENUM|[ber],
EDIT and PRINT USING are not included. Instead of these, many
unique features have been incorporated. Included are many commands
which allow the most elaborate binary and bit operations of any
current microcomputer BASIC. Therein lies the true power of
XYBASIC. It 1is a unigue high-level language suited for job or
process control. Software for tasks usually done in assembler such
as monitoring machinery or interfacing A/D devices can now be
developed with the ease of simple BASIC programming, For such
applications XYBASIC shines. For business, games or any trivial
application, XYBASIC would 1likely be the least useful of thosge
tested.

NOTE: Just before this article was completed, the author was
contacted by a representative of the Mark Williams Co. who
promised the imminent release of more enhanced versions of
XYBASIC. These forthcoming versions may be very well suited to
more generalized development tasks.
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One final subjective observation. The only good documentation
which accompanies any of these BASICS is the XYBASIC manual. Part
of the not unsubstantial price one pays for XYBASIC must be for
the excellent and carefully .planned user's guide. This must be
mentioned as the time saved by good instructional wmaterial is
usually considerablel Documentation for CBASIC and CBASIC-2 is
just adequate, and a good book on the subject of BASIC-E
programming is available from the Jem Company in San Francisco.
The documentation for the others 1is substandard by almost any
definition.
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khkkdk kRt hkhhhhdhhhhhhthhthd

**% THESE ARE THE TESTS: **#*
AR ARk R AR AR AR NRE L XRE AR AR

NOTE : The following lines of c¢ode (lines 500-2050) appear
identically in all tests except as mentioned for XYBASIC.
Although only reproduced once here, these lines must be appended
to all the tests to exactly duplicate the benchmarks used.

500 GOSUB 2000

501 sTOP

1000 B1=INP(169):B2=INP{170):B3=INP(171):B5=INP(173):RETURN
2000 D1=INP{169):D2=INP(170}:D3=INP(171):D5=INP{173)

2019 M=10*B5+4B1:5=10*B2+B3

2020 PRINT "START ~-";M;™:";S

2030 M=10*D5+D1:S=10*Dn2+n3

2040 PRINT "DONE -—=":M;":";5

2050 RETURN

100 REM TESTO1

110 RE# SIMPLE LOCPING TEST
120 X=0 : GOSUB 1000

13v FOR X=1 TQ 10000

140 NEXT X

(+lines 500-2050) SEE NOTPES REGARDING THIS TEST !

100 REM TESTC2

110 REM S0U. ROCTS, LEXPORENTIATION & ROUNDING ERRORS

120 X=0 : ¥=0 : 2=0 : CO=0 : GOSUB 1000
130 FOR X=1 TO 300

140 Y=5QR(X)

150 z2=¥"2

160 IF Z<>X THEN CO=CO0+1

170 NEXT X

180 PRINT "WUMBER OF ROUNDING ERRCRE": CO
(+tlines 500-2050)



BASIC BENCHMARK TESTS

100
110
120
130
140
150
160
170
180
190
200
210

REM
REM
X=0 : V=0 :
FOR V=1 TO 25
FOR X=1 T0 Z
B$=un : C$=nu
BS$=LEFTS (AS,X)
C$=RIGHTS (AS,X)
D$=MID$ (AS,X,Y)}
NEXT X

NEXT V

{(+lines 500-2050)

100
110
120
130
140
150
160
170

REM

REM

X=0 : B=0 :
FOR X=1 TO 1000
A$=“"
AS=STRS (X}
B=VAL(AS)

NEXT X

(+lines 500-2050)

100
110
120
130
140
150
160
170

REM

REM

X=0 ¢ GGOSUB 1000
FOR X=1 TC 10000
GosuB 170

MEXT X

GOTO 500

RETURN

(+lines 500-2050)

160
110
120
130
140
150
160
170

REM

REM

X=0 : GOSUB 1000
FOR ¥X=1 TO 10000
GOTO 170

NEXT X

GOTO 500

GOTC 150

(+lines 500-2050)

: D§=""

part 2

TESTO3
STRING FUNCTIONS

Gosus 1000
A$="0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ" 1

Z=LEN (A%)

: Y=2-%

TEST04
STRING/NUMERIC CONVERSIONS

GOsSU8 1000

TESTO5
GOSUB & RETURHN

TESTO06

GOTCO STATEMENT (WITHIN AND EXITING FROM LOOP)
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100 REM TESTO7

110 REM SIMPLE ARITHMETIC
120 J=0 ; I=0 ;: A=0 ; B=(Q : C=0 : D=0 : GOSUB 1000
140 FOR I=1 TO 25

150 FOR J=1 TO 50

160 A=A+I

170 B=8-I

180 C=I*J

190 D=I/J

200 NEXT J

210 NEXT I

(+1ines 500-2050)

100 REM TESTO8

110 REM LOGICAL (BOOLEAN} OPERATIONS

120 %X=0 ;3 A=Q : B=0 ;: C=0 : D=0 : E=0 : F=0Q0 : Z=255 : GOSUB 1000
140 FOR X=0 TO Z

150 A=X AND £ : D=A AND A : D=D AND Z

160 B=X OR Z : E=B OR D : E=E OR 2
170 C=NOT Z : F=NOT C : F=NOT F
180 NEXT X

(+lines 500-2050)

100 REM TESTO09

110 REM TRANSCENDENTAL, LOG & EXP FUNCTIONS
120 X=0 : A=0 : B=0 : C=0 : D=0 : BE=0 : F=0 : GOSUB 1000
130 FOR X=1 TO 87

140 A=SBIN(X)

150 B=COS3 (X)

160 C=TAN(X)

170 D=ATN(X)

180 E=LOG({X)

190 F=EXP (X}

200 NEXT X
(+lines 500-2050)

100 REM TEST10

110 REM NUMERIC SWAPS
120 X=0 : A=1 : B=2 : C=0 : GOSUB 1600
130 FOR X=1 TO 3000

140 C=A

150 A=B

160 B=C

170 NEXT X

(+lines 500-2050)
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100
110
120
130
140
150
160
1790

REM TEST11
REM STRING SWAPS

X=0 : A$="1" ; B$="2" : C$="" : GOSUB 1000
FOR X=1 TO 3000

C3=a3
A$=BS
B$=C$
NEXT X

{+lines 500-2050)

100
110
120
13¢
140
150
160
170

REM TEST12

REM CONDITICNAL TESTS
X=0 : A=1 : B=2 : C=0 : GOSUB 1000
FOR X=1 TO 1000

IF A>B THEN (C=-1

IF A=B THEN C=0

IF A<B THEN C=1

NEXT X

{+lines 500-2050)

100
110
120
130
140
150
160
170
180
190
200
210
220

REM TEST13

REM PSEUDOMATRIX OPERATIONS
k=0 : J=0 : I=0 : GOSUB 1000

CIM A(lO,l0,10), B(10,10,10), C{10,10,10)
FOR I=1 TO 10 ' '

FOR J=1 TO 10

FOR K=1 TO 10

A(I,J,R)=-1

B(I,J,K)=0

¢{1,J,K)=1

NEXT K

NEXT J

NEXT I

(+lines 500-2050)
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100 REM TEST14

110 REM PSEUDOMATRIX ARITHMETIC & DATA SWAPS
120 K=0 3 J=0 : I=0 : GOSUB 1000

130 DIM A(5,5,5}, B(5,5,5}, C(5,5,5), D(5,5,5}, T(5,5,5)
140 FOR I=1 TO 5

150 FOR J=1 TO 5

160 FOR K=1 TO §

170 A{I,J,K}=A(1,J,K)+(I+J+K)

180 B(I,J, K)=(I*J*K)-A(I,T,K)

190 C(1,J,K)=B(I,J3,K)/A(I,J,K)

200 D(I,J,K)=B(I,J,RK}*C(I,J3,K)

210 T(1,J,K}=A(I,J,K)

220 A{(I,J,K)=B(1I,J,K)

230 B{(I,J,K)=C(I,J,K)

240 C(I,J,K)=D({I1,J,K)

250 D{1,J,K)=T(1,J,K)

260 NEXAT K

270 NEXT J

280 NEXT T

{#+1lines 500-2050)
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In the introduction, mention was made of how these tests were
created with the intention of neither helping nor handicapping the
interpreter BASICS or CBASIC-2. Some very minor changes in the
programs for these BASICS can have profound effacts on the speed
with which they execute. Refer back to TEST01:

120 X=0 : GOSUB 1000 (original)
120 GOSUB 1000 (change 1)
120 DEFINT X : X=0 : GOSU38 1000 (change 2)
120 DEFINT X : GOSUB 1000 (change 3)
130 FOR X%=1 TO 10000 (change 4)
140 NEXT X% {(change 4)

The first line 120 above appears as in TEST0l. Had change 1 been
substituted, MBASIC would have taken 4 seconds more to run, XDB
would have been slowed by 2 seconds and XYBASIC would have have
completed 5 seconds faster. Change 2 would have shaved 7 seconds
from MBASIC'S original time of 20 seconds, and XYRASIC would have
completed the test in 18 rather than 32 seconds. Running the test
as per change 3 produced timings of 15 seconds for XYBASIC and 17
seconds for MBASIC. Altering TEST01 as ver change 4 reduced the
execution time of CBASIC-2 from 86 to 28 seconds. These optimized
timings will be included in the results as TEST 1A,

What can be determined from this ig that familiarity with the

subtleties of these BASICS can make for more (time) efficient
software, This becomes even more evident with large programs.

190



How data from benchmarks ig represented:

For each of the fourteen tests the data will be presented as
follows: The BASICS will he listed from fastest to slowest for
each test. Next will be listed the time (in seconds) each took ¢to
finish, then the 'score' which is derived as follows: Whichever
BASIC executes a task in the least time is given the arbitrary
score of 100, The time this BASIC took to completion is divided in
turn by each of the other (slower) times, Each such valupe
multiplied by 100 and rounded to the nearest integer is the
respective score for any runner-up in a given test. Finally, when
present, a number in braces, e.a. {2}, means look for note {2} at
the end of the test in which it appears.

The following abbreviations shall be used throughout:

MBASIC MBS
CBASIC CBn
BASIC-E BSE
XpB ADB
XYBASIC Xys
CBASIC-2 CB2

For example the following hypothetical lines:

MBS 26 100
XDB 29 90
etc...

are interpreted as fcllows: MBASIC finished the test in 26
seconds, which was the fastest for this test, The score of 100 is
assigned to the 1lst place finish. XDB was next fastest, and its
time of 29 seconds wasgs 90 % as efficient (rounded to nearest whole
percent) as the best time. Etc...

11



TEST RESULTS part 3

kkkkkdk TEST (] **k*rdkxk

MBS 20 100
XDB 21 a5
XYB 32 63
BSE 25 36
CBA 75 27
CB2 86 23

*kkkkX® TEST 1A {1} * k&

MBS 13 100
XYB 15 87
XDB 21 62
cB2 28 46
BSE 55 24
CBA 75 17

f1} These are the results of TESTOLl modified to improve execution
speed of the BASICS responsive to such adjustments.

kkkrkkk PRGT 02 thkk kX

XYs 27 100
MBS 30 90
BSE 39 69
XDB 73 37
CBA 277 10
CB2 281 10

kkkkhak DRST 28 {2] ***

X¥YB 221 100
XDB 250 88
MBS 265 83
cB2 275 {3} 8¢
CBA 275 (3} 80
BSE 282 78

{2] This test counts the number of timeg from 1 to 300 that the
square root of a number raised to the 2nd power does not equal

that original number.
{3} Tie

12
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XpB
MBS
BSE
X¥YB
CB2
CBA

CBa
CB2
MBS
XDB
XYB
BSE

MBS
XDB
Xys
BSE
cea
B2

MBS
XDB
BSE
XYB
CBA
CB2

MBS
BSE
DB
X¥YB
CBA
ca2

*de ok ko ke k

ok ok ke

%k od ko ok

Lz A 58 & 2]

kkkhk Ak

TEST

33
37
39
44
46
48

TEST

21
23
26
29
40
54

TEST

35
40
58
61
79
100

TEST
29
30
34
47

110

03

04

05

06

a7

whhkwk kK

de et ek de ok

khkkkkih

dkdkkddk

ok hkokokk

100
91
81
72
53
39

100

60
56
41
37

13
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kXX hkk DEST (B *kkkknx

XpB 11 100
MBS 12 {4} 92
BSE 12 {4} Q2
X¥Yp 19 58
CBA 33 (5} 33
cB2 33 (5} 33
{4} Tie

[5} Tie

Akkkdikk PRSP (G *hkkkrhk

MBS 15 100
X¥YB 18 83
BSE 39 {6} 38
XDa 39 {58} 38
CB2 130 12
CBA 146 10
{6} Tie

krk LAk DRIP J() AkkAkRE

XDs 22 100
MBS 28 79
ca2 33 {71 o7
BSE 33 (7} A7
CBa 38 58
A¥YB 44 511
{7} Tie

ko k &k &k TEST 1] **&k&khx

ADB 26 1
MBS 27 46
BSE 35 74
CBA 41 63
XyYs 45 54

cn2 4i 537

14
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khkkhhk ik TEST 12 **kkikik

XDR 14 100
"CBA 16 {8} 88
MBS 16 {8} 88
BSE 1l {8} 88
CcB2 24 58
XYB 25 56
{8} Tie

kkkkxkk DEGD 13 *Ahkkhs

XDB 30 100
MBS 32 94
BSE 45 67
CBa 51 59
XYB 54 56
cB2 69 43

Kukwkkkk PEST 14 *rkkkx*k

XDB 24 100
BSE 32 75
MBS 34 (9} 71
CB2 34 {9} 71
CBA 42 57
XYB 44 55
{9} Tie

These are the total times for all fourteen tests:

MBS 375 100
XDB 433 87
BSE 548 68
XYB 357 67
CBA 1045 36
CB2 1106 34

These are the total of the scores for fifteen tests (including
2A). The first number is the +total of fifteen scores and the
second is the average of those scores.

MBS 1363 21
XDB 1295 86
BSE 1021 68
XYB 986 66
CBa 769 51
cB2 71% 48

15



BASIC BENCHMARKS AND FEATURES part 4
SPECIAL FEATURES OF TESTED BASICS

The benchmark tests have omitted features not common to all tested
BASICS. It is to be emphasized that regardless of how any one
BASIC fared in these tests, there is indeed justification for the
existence of each. The following section will summarize some of
the more important options which ¢ould not be tested due to
non-conformity with other BASICS. The implementation of special
features in certain BASICS may well be of more importance than
their apparent execution speed. Such special features will be
summarized below preceded by a number with which each can be cross
referenced in the table which follows this section, A few of the
more obscure features may not have been mentioned here, but it is
hoped that the information conveyed will be of help to those
debating the merits of different BASICS.

l: 8080/Z80 compatability

2: Array default - DIM N{x) not needed if x less than 11
: AUTO - automatic line numbering

BCD - BCD variables & constants

Binary variables & constants

CHAIN used with COMMON statetment (see part 5)
Compiles to intermediate ccde (see Secure source codes)
COPY - moves text from within BASIC

COSH - hyperbolic cosine

Data files can be saved on disk

DELAY - software programmable & calibratible time delay
Descriptive error messages

13: Direct mode - use BASIC as ‘calculator!

: Disable program abort from console

15: Double Precision

16: ELSE clause with IF/THEN

17: EQV - bitwise equivalence

18: Error disabling

19;: Error trapping - user defined

20: EXCHANGE (SWAP) - single command to swap variables
21l: Extensive (very extensive) binary operations

22: FIX - PIX(X)=SGN(X) INT(ABS (X))

23: FIX$ - forces strings to specified length

24: FORTRAN like relational operators

25: Global line editor

26: Hex variables & constants

27: IMP - logical bitwise implication

28: INCLUDE (MERGE) - read canned segments into source
29: INSTR - locates lst position of substring in string
30: Integer division (\} - complement of MOD operator

31: Interrupt processing callable from BASIC

32: Line Editor

33: LOGl0 - in addition to 'LOG n' function

34: Logical Unit reassignment

35: Long (and significant) variable names

36: LVAR - lists all variables and their values when called
37: Machine language interface

38: MATCH essentially the same as INSTR

S WO~ N L

=

4 ae A4 gy B g 4F 4 ma

—
[ 0
L] .

16



BASIC BENCHMARKS AND FEATURES part 4

63:
64:
65:
66;

Matrix Read/Write via single BASIC command

: MOD - Returns remainder from integer division

Multiline user defined functions

NULL - puts nulls on paper tape; slows console I/0

Octal variables & constants

PEEK - examines memory from BASIC

PORKE - alters selected bytes in memory from BASIC
PRECISION ~ gpecifies number of decimal digits to output
PRINT USING - enables formatted printing

Prompt character disable - suppresses '?' after INPUT
Provision for interface to hard disk

QUOTE - allows choice of string delimiters

RENUM(ber) - allows resegquencing of program lines
RESTORE w/line number - (re)reads any DATA statements
RESUME w/line number - branch for error recovery

Secure source codes

SINH - hyperbolic sgine

SIZE - BASIC command returns size of any file on disk
STRING$ - command to repeat a string character

TIME & DATE can be accessed from BASIC {with clock)
TRACE - trace program execution for debugging

User definable error codes

VARPTR (VARADR) - returns address of variables in memory
WAIT - Suspends execution until specified condition is met
WHILE/WEND - a contrelled structure as in PL/M or Pascal
WIDTH - allows conscle width to be explicitly declared
XREF - cross reference utility

[?] and ['] - PRINT & REM entry with single keystroke

17



FEATURES OF TESTED BASICS part 5

The tabulated information concerning the features of the tested
BASICS can be interpreted from the following chart as follows:

T - ———

44: 3 YES YES ne YES YES YES

Referring back to the chart (part 4) we see that number 44 refers
to the PEEK command. Reading across, one can see that only BASIC-E
lacks this feature. Some of the features mentioned in the chart
deserve more elaboration than a simple YES or no. The '$' which
appears after the line number {44:;5) indicates that there will be
further explanation in the notes following this section.

def This means 'YES by default’
n/a This means 'd0T applicable’
opt This means 'YES as option’

MBS CBA BSE ¥Dg XYg cB2

1: YES YES YES YES no YES
2: YES no no YES no no
3:8 YES n/a n/a YES no n/a
4. no no no no YES no
53 no no no no YES YES
6:5 no no no no no YES
7:8 no def def no opt def
8: no no no YES no no
9: no no YES no ne no
10:% YES YES YES YES no YES
1i: no no no no YES no
12: YES no no YES no no
13, YES no no YES YES no
14: no no no YES no no
15: 8 YES YES no YES no YES
le: YES YES YES YES ne YES
17: YES no no YE3 no no
18: YES no no YES no ne
19: YES no no YE&S no no
20 YES no no YES no no
21:3 no no no no YES no
2213 YES no no YES no no
232 no no no YES no no
24: no opt opt no no opt
25: no n/a n/a YES no n/a
26: YES no ne YES YES YES
27 YES no no ¥YE3 no no
28: YES YES no YES no YES
29; YE3 YES no ¥es YES YES
30;: YES no no YES YES no
31: noc no ne RS2 YRS no

Ld
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32:8
33:
34:
35:
36:
37:5

YES
no
no
no
no

YES

YES
no

YES
no

YES

YES

YES

YES
no

YES
no
no
no

YES

YES

YES
no
no
no

YES
no

YES

YES

YES

YES
no

YES
no

YES

n/a
no
no

YES
no

YES

YES
no
no
no
no
no

YES

YES
no

YES

def
no
no

n/a

YES
no

def
no

YES
no
no

YES
no
no
no

YES

YES
no
no

part 5

n/a
no
no

YES
no
no
no
no
no
no
no
no
noe
no
no
noe
no
no
no

n/a
no
no

def

YES
no
no
no
no
no
no
no
no
no
no
no

13

YES
YES
YES

no
YES
YES
YES
YES
YES
YES
YES

no
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

no

no
YES
YES
YES
YES
YES
YES

no
YES

no
YES

no
no
YES
YES
no
YES
YES
no
YES
no
YES
no
YES
YES
no
no
no
no
no
no
YES
no
opt
no
no
no
no
YES
Mo
no
YES
no
YES
no
YES

n/a
no
YES
YES
YES
YES
YES
no
no
YES
no
no
YES
YES
no
YES
def
no
no
n/a
YES
no
def
no
YES
no
no
YES
no
YES
no
¥ES
YES
YES
no



FEATURES OF TESTED BASICS part 5

Wotes on the features of the BASICS:

3:

10:
15:

2l:

37:
44:

58:

6l:

65:

(also 32 & 51} These features make the creation of a source
file much easier.

The CHAIN command of CBASIC-2 allows a program to execute a
different program directly. In this regard,it resembles the
RON in MBASIC or the LGCADGO command of XDB. However if the
COMMON statement is used with the CHAIN command, parameters
can be passed between programs without having to use inter-
mediate disk storage. To some this will be invaluable.

(also 54) It is possible that someone may be able to defeat
the PRIVACY command of XDE.

Data can be saved in either random or seguential files.

CBASBIC-2 describes 14 digit accuracy as 'real’'.

To list all these options is beyond the scope of this arti-
cle. To find out all that is available, one should obtain
the XYBASIC user's manual,

XYBASIC implements this more thoroughly than the others.

(also 45) These commands are easier to use if Hex or Dctal
constants are also available.

Nc mention is made in the manuval about which clock(s) miaght
allow these commands to work.

XYBASIC has the cleverest implementation of this feature in
contrast to the clumsier approaches of both CBASICS.

The SADD% function of CBASIC-2 allows the address of strinas
vatriables in memory to be returned.

The XREF facility included with CBASIC-2 produces a listina
not unlike the symbol tables of a FORTRAN compiler. Its usc
as a debugging and maintenance 2id is obvious.
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APPENDI X author's notes

Prior to this project, I was only familiar with three of the
six tested BASICS. While familiarizing myself with the
others (and learning more about those T had used), I learned
a few things which T will gladly pass along.

BASIC-E and CBASIC do not vary much in speed of execution no
matter what is tried.

Most of what BASIC-E can compile can be executed by the
CBASIC run-time interpreter as if CBASIC had done the
compiling. Exceptions are the few items in BASIC~E which
were abandoned when that package was upgraded to CBASIC.
This means that a single INT file can execute as either a
CBASIC or BASIC-E program depending solely on the run-time
package selected.

The absence of a line editor in XYBASIC is a negligible flaw
if one has either MBASIC or XDB available for interpretive
editing. This also applies to the AUTO and RENUM[ber]
commands. One user of XYBASIC does all file preparation
with MBASIC and the CP/M text editor. This approach is guite
efficient,

A good introductory BASIC text is titled, BASIC AND THE
PERSONAL COMPUTER by Thomas A. Dwyer and Margot Critchfield
(Addison-Wesley}. The thing that makes this book special is
that it is written almost entirely in Altair (Microsoft)
style BASIC., This would also help the beginner learn either
XDB or XYBASIC.

Several versions of BASIC-E ate being distributed. Some are
gquite bug-free some are not. To my knowledge, no version is
being supported. By this I mean that in the wunlikely event
you discover a problem which lies within BASIC-E rather than
in the program which made this bug apparent, nobody will be
interested in your discovery. Part of the heritage of this
language is: ‘'you pays your money {(little or none) and you
takes your chances',

Large programs highlight the imperfections of all tested
BASICS. The error detection routines o¢f the 'compiler'
BASICS run amok when numerous and varied errors appear in
large files. Certain combinations of errors will cause other
errcrs  to be reported where none exist. This is partially
acknowledged in the CBASIC manual as regards the DL error;
the DL error 1is merely the tip of that iceberg. ASCII
loading of large files is horrendously slow with XYBASIC
(the manual so specifies) and XDB (it doesn't). EDITing
large MBASIC files is a slow process, which becomes even
slower as large files grow. The identical comment applies
to the RENUMBER command of XDB,
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APPENDIX author's notes

The XREF utility of CBASIC-2 will operate on any ASCII files
of the BAS filetype. This program recognizes reserved words
of CBASIC-2 and presumes them not to be variables. Reserved
words from other BASICS will be cross-referenced. Some
clever editing of BAS files other than those for the
‘compiler' BASICS may enable this feature to be more

generally useful than intended.
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Review by Alan R. Miller, Coniributing Editor

HTRODUCTION _
Digital compuiers consist of many binary memory s,

Each of these cells has only two possible states that can be

expressed as: TRUE or FALSE; logic 1 ur logic 0; ON or

QFF; etc. Many different computer lanquages have been

developed to help programmiers convert their ideas into this
fundarmental binary code.

The programmer encodes concepls into a8 SOURCE
PROGRAM and Ihen uses ancther computer program jo
conwvert this source program into a binary OBJECT PRO-
GRAM that the computer can use. FORTRAN, COBOL,
PASCAL, and ALGOL are some of the common computer
languages that do this translation.

Each type of computer language is especially suilable for a
partizular fask. A line of a FORTRAN source program such as:

2 = SQRT(X(**2 + Y(I)**2)

may be transfated into many lines of computer instructions by
a compiler or interpreter. The source program is generally ma-
chine independent, so that a sorting program written jn BASIC
will run on a 6800 microcompuler as well as on an 8080.

In contrast ‘10 these highdevel computer languages,
assembly language is a low-level computer language thal is
more difficult to use, but produces shorler proarams that run
faster. And, unlike the higher-level languages, each line of
an assembly-language source program will generally pro-
duce one computer instruction. Besides being more difficult
io use, assembly language has another disadvantage. The
source program is usable only with a specific type of com-
puler, This means that a sorling roufing writien in 8080
assembly language will not run on a 68300 computer.

FORTRAN and BASIC languages are especially suitable
for mathematica! calcutations {(compared to COBOL, e.q.,
which is useful for the handiing of business records}. These
high-level programs utilize a separale processing program to
convert the original, user-written source program into the
ulfimate binary code needed by the computer.

BASIC source programs are commonly processed by a
BASIC interpreter that resides in the computer memory
along with the user's original source program. Each line of
the source program is interpreted as it is encountered. Thus
il the inslruction:

Yy = X()

occurs in a loop that is execuled 500 himes, the same in-
struction is interpreted 500 times. Exceptions to this are
BASIC-E and CBASIC. For these programs, a preprocessor
first canverts the source program inte an intermediate pro-
gram, which is then used by a run-time monitor,

ADVANTAGES OF FORTRAN

FORTRAN works a little differently. Each source program
is first compiled into a relocatable binary object pregram.
I'hen a linking loader program places the needed relncatable
modules into memory in such a way that they can be run by
themselves. No run-lime monitor or inlerpreler need be pre-
sent, The advantages of FORTRAN compared 1o BASIC are
that less memory is required 2l run-ihme and the programs
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run laster fonce they have been compiled) since only the ulti-
mate binany code resides in memory. BASIC requires «n 8K

Cta Z0K-byte run-time inlerpreter, & well as the originat

source code, with all of ils comments 1o be presetitin mem.
ory. FORTRAN is lasler since the source program instructions
don’t have to be converted each time they are encouniered,

A third advantage of FORTRAIN, the localization of vari-
ables, may be the most important of all, If a subrouline is
writfen o sort an array X of length N, it can readily be used fo
sort the array Z of length M.

DIMENSION X(30).2(50)
- L
CALL SORT (Z.M)
L L
CALL SORT [2.M)
- L]
SUBROUTINE SORTIXN)
CIMENSION ¥(1)
L]

RETURN

By conlrast, all variables are global in BASIC. This means
that the array Z would have to be copied into the array X and
N would have o be changed ko M belore the sorl roufine
could be called a second fime:

10 DIM X(30,2(50)
20 M = 50:N = 30

60 GOSUB 1000 : REM SORT X
100 N =M

110 FOR =1 TO N

1200 X0 = 20

130 NEXT |

140 GOSUB 1009 : REM SORT Z

1000 REM SORTING ROUTINE

And if the array X were needed later, it would have 10 be saved
by the first copying into another array. Of course, there could
be two soff routines, one for X and the other {or Z, but this
solution seems 10 be even worse.

Yet another advantage of FORTRAN is that there is a
wealth of soltware available in the mathemalics and engi-
neering fleids, For example, the IBM Scieniific Subroutine
Package containg roufines for statistical analysis, curve fit-
fing, and simultaneous solution of linear equations.

One of the greatest disadvantages of FORTRAN is that a
program cannet be debugged as easily as a BASIC program,
Typing a Control-C will stop a BASIC program while it is
running, The user can then print the current values of any of
the variables and even changea the values. The program can
then be resumed with @ CONT command. This potential
problem can be greatly reduced in FORTRAN, however, by
programming in madular fashion. Thus an input subreutine,
and output subrauting, a soit subrouline, ete,, can gach be
written, compiled, run, and debugged if necessary. These
rmodules can then be calfed by a main program when needed.

Another possible problem with FORTRAN is that no
check is made 1o see if array indexes are out of range, Con-
sider the lollowing example:
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Y{l; - &

K11} = &

WRETE {1 101} Y1
The value of Y[1) has been changed fram 510 8. Y[} was
inifially set (o 5, but the expression X{1 1] actually evaluates
o 11 Iocanonr. nast the start of X, In this case it is also the ad-
dress of Y i), Thic potential problen is mesenf in almost all
vorsions of I—ORTF\AN .
MICROSOFT FORT RAM . ) S

Microsoft. the orgenization that produce i 1‘\? i\ II'S
BASICs, and the TRS Level H BASIC, now cliers a disk-

based FORTRAN for the BOB0 and Z-80 microprocessors.

Versions are availlsble jor CP/M, Tebtronix, 15154, DTC
Microfile, and MITS disk operating systems. A net memaory
size of 24K bytes, in addition to the disk operating system
(DOS), s neerded for the compiler. The CP/M version is
reviewed in this article, but the other vorsions appear to be
similar. The Microsofi CP/M version of FORTRAN is easily
implemented since it uses the CP/M DOS primitives for all
peripheral operations such as disk, console, list output, etc.

THE MANUALS

Three extensive and well-written manuals are provided
with FORTRAN-80:

1. FORTRAN Reference Manual
Lanquage, grammar, and synlax

2. FORTRAN User Manual

a. Use of compiler

b. Run-time error messages
3. Utility Sottware Manuat

a. Assembler

b. Linking loader

¢. Library manager

d. Differences for versions

The total decumentation rung for 152 pages and comes in
an altraclive and uselul ring binder,

CREATING A FORTRAN SOURCE PROGRAM

FORTRAN source programs are yenerated and ediled
with the regular CP/M conlext editor:

B>A:ED SORT.FOR

The default extension is FOR. ANS! Slandard FORTRAN
X3.1966 is utilized except that there are no complex func-
tions. There are also some additionat nice features that are
discussed later in this article,

[ The standard FORTRAN line of 80 characters has the
ormat:

Column 1 - 5 Statement label, a decimal number
Column 7 72- Staternent field
Column 72-80 Identification field

And if the statement is too long:

Column 6 Continuation field {nex! line)
Column 7 -72  Contiuation of the stalement

Commenis can be placed between statements;

Colemn 1 The letter C
. Column 2 72 Text of the comment

USE OF THE ASCII TAB CHARACTER

The ASCI tab (Control-l} can be used to speed up the yp-
ing and reduce the size of the source program. Cnter the
label {line number] first {if any) starting in column 1. Then
lype a 1ab followed by the FORTRAN statement, The com-
piler will interpret the lab as $he equivalent number of spaces.
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f Nk
b2 <Cish> X o= &

hias the same meaning as;
12 <6 blanln» K = 4

ifvou have exisiing § ORTRAN cource programs that us
blanks instead of tabs, they can be converted by using !‘he
subslihde command in the CP/M editor:

BMS'L ZALAZ . -
[ThL up arrow neans that thc cantrol I\w is presse: | i
THE ORDERING OF SOURCE STATEMIM \;‘
for subprograms, the first line iv a SUBROUTINE,
FUNCTION, or BLOCK DATA staternent. The next group
of stalements {and the first group for a main program) are the'
specification statements. They must appear before any exe-
cutable statements, and must be in the following order:

EXTERNAL, DIMENSION, REAL. INTEGER, ETC.
COMMON
EQUIVALENCE
PATA

The execulable slatements appear next:

A = SCRT(X'X + YY)
IF {# LT. K} GOTO 28
STOP

It is 'good programming prac!ice. to group the format
statenenls after the lasi executable stalernent {this will usu-
ally be a STOP or RETWRN}.

100 FORMAT{ PARABOLIC FIT?)
101 FORMAT{1P6E13.2}

The fina statement in each program is:
- END

More than onz program may be placed into the seme file.
This would normally be done if there are subroutines used
only by one main program, or if one ol the subroutines called
the others, On the other hand, generaly subprograms such
8% a sort routing might be called by several different main
programs. These then should either be placed into separate
files, or combined with several similar roulines into a utility
library.

ADDITIONAL FORTRAN FEATURES

FORTRAN-80 adds some nice features to the standard
ANSI FORTRAN: :

Logical variables

Logical DO-loop indices
-Mixed-mode artthmetic
ASCI strings in expressions
Hexadecimal canstants
Logical opcraticas
END= and ERR = in READ and WRITE
ENCODE and DECODE

PEEK and POKE '

10, INP and OUT

FORTBAN considers variables starfing with the letters |
throuah N 1o be integers, and the others ta be real, single-
precision variables. Bul this default mode can be over-ridden
with specific declarations, Variables can he explicitly declared
as one of lour types:

WO s WN -~

LOGICAL 1 byle, with a value of TRUE or FALSE or a
number friom -128 10 127

INTEGER 2 bytes, -32,768 1o 32,767

REAL 4 byles, 7 + decimal digis

10 *~38 to 1038
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S hyles, 104 decimal digit:
range ag AL )
There s clivaiively a Bfth wpe of varabde Any of the ob
{our variables can be used as a VSTRING varic d;lp with a muaxi-
mum of one ASCI character per byle.

MIXED MOLE )
Mlxed -mocde drilhm?il\. means lhal an 0<prcscion such as!
y- 2 A ' R

ts aliowed, Le., the decimal points are not needed on the 2
and the 3. H?xadecsmal consianis can be delined with either
canXoraZo

1= 2FF and

J = x:co* .

ASCI strings can be defined in three ways: in a data state-
ment, a replacernenl staternent, or a8 FORMAT statement.

INTEGER TITLE[10}
DATA TITLEZ‘NOMN-","LINE"*AR C", UR\.-"E FIT’/

.

or
NO = ‘NO*
or
WRITE {1,101}
T ® @9

101 FORMAT{*PRESSURE VS, TEMPERATUHE"I

The END = oplicn makes it easy to read data withou! know-
ing how much there is. The statements:

~ READ{6,102,END = 20)(A(),1 = 1,99)
20 R=I-t

can be used to read values into the array A from logicat
device 6 {a disk for example} until the end-of-file {EOF) mark
is encounlered. Then the statement, labeled 20, sets the cor-
rect number of items read. (Since the EQOF mark was also
counted, the total must be reduced by one.)

ENCODE and DECODE operations allow the interconver-
sion of ASCH and numeric values, much like the VAL and
ASC funclions of BASIC, PEEK and POKE aliow memory
locations 1o be read or changed. INP and OUT can be used
to comrmunicate with peripherals.

COMPILER THE FORTRAN SOURCE PROGRAM

At this point, the FORTRAN source programs have been
generaled with the CP/M coniext editor, or copied to a disk
file from paper tape using the CP/M PIP program.

We also use a third method. IBM cards are read into our
campus cenlral compuler and saved on disk files there. A
telephone link is then established to cur microcomputer us.
ing a modemm. The FORTRAN files are transferred over the
telephone line infe our computer memory starting al 100
HEX. The programs are lhen saved on a Hoppy diskette by
using the CP/M SAVE command.

Ilis possible, of course, 15 proceed this far without actually
having a FORTRAN compiler. since only the CP/M editor
has been used. You might want to do this in anticipation of
receiving FORTRAN il you have a large library of programs.

THE ACTUAL COMPILING
Source programs are compiled with the command:
F80 =SORT

or
AFE0 =B50RT

il the compiler is on drive A and the source program is on
drive B. Scveral programs can be more easily compiled with
the command:
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same duriinte
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[NES

g LR

-
In this casz, the comptier prompts each new line with an
asterisk. A Control-C is used 10 indicaie the end of the com-
pite session. If there arc several subprograms -.-'.Thw a single

ile, the compiier wall ig? the name of cach su 'IJ'l)..]rorﬂ as it

encoumt‘r‘ ti. The filename need not match any of the sub-

< vill alsg appese e ihe list during the cénipils

word 41100
pmt_eciu::'_
The compiler produces a relocatable, machine-danqusge
programm with the same name as ihe source fike, but with e
file type of REL, During compilation, two 1ypes of error mes-

‘sages may be printed: warniag and fatal errors, A warning

might occur if a STOP staternant were temporarily ipserted
inle the middie of a program during a debugging session;

WRITE (1,101} X

STOP

Xmg
The compiler will discover that there is no way 1o reach the
stalemenl X = 4 and so issues a warning message. Althaugh
this 5 not & serious problem, the warning message can be
-avoided by adding the dummy statement:

100 CONTINUE

after the STOP statement.
A fatal error can occur, for examnle, il There is an odd
number of pareniheses in a statement:
Y = A" (B + LOG
In this case, it will be necessary 1o correct the error using the
CP/M text editor, then recompile the program with F80.

A FORTRAN LISTING FILE

The FORTRAN compiler can be directed fo generate a
listing file during the compile process. The switch /L is used
for this purpose.

F&0 = SORT/L
This causes an additional lite, with the extension PRN fo be
produced. H contains the orlgmal lines of the source pro-
gram with the corresponding assembly listing of the gener-
aled code, inferspersed throughout.

The PRN file is useful in debugging a program. [l can also
be used 1o increase the efficiency of a irequently used sub-
program. In this case, the program is first written in FOR-
TRAN, then compiled with the /L switch. Firally, the PRN
file can be used as a guide for wriling a more efficient
assembly language program.

EXECUTING A FORTRAN PROGRAM

When al! of the modules have been successlully compiled,
they can be executed with the linking loader:

L8O MAIN SURRYSUBRZAG

where MAIN, SUBRT, and SUBRZ2 are the file names of re-
localabie files. (FEach may contain several subroutines.] The
standard FORTRAN library routines such as ABS. ATAN.
EXP, SIN. etc., are located in a file named FORLIB.REL. i
FORLIB resides on the currentiy logged-in disk, it will be
aulomalically searched for the necessary programs, If, Fow-
ever, the user-written FORTRAN programs are on a diifercn
drive from the FORTRAN processing programs, then the
process is a liitle more complicated. The drive narnes must
be included and FORLIB must be specifically listed if it is not
an the default drive. For exainple, he execution command
can be:
A>LBD B-MAINB:MATHLIB/G
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-'NL-REWEW

Bl 80 MAIN MATHEIE A TOULIB A%

if 13 & the delault drive. Naolice that the fikeivpe BEE b not
eivened,
The FORTRAN finking loader will anomasically find all
necessany programs, relogate them in memory, then siart ex-
-ecution if the /G switch has been given. The /9 switch im-
-mriediately following FORLIB -instructs The loader o search

“that Tibrary for the nocesqary routlivés and then Joad them info’

memory. i the /S switch is not given. the entire. H_MLI
library will be loadid into memony, :
The absolute iemony iimage can be saved as a diek Hie ol
type COM if the /N swilch is set, This will allow the program
o be more quickly ran. Bt the disadvanage is that the
COM file requires relatively large amounis of disk space.

QUTPUTTING THE DATA

At some point in the process, the prograrmmer will want to
see af least some of the resulis of the calculations. This is ac-
comnplished in FORTRAN with 2 WRITE statement,

WRITE {LUN,101)  <lisi>

where LUN is the FORTRAN logical unit number specifying
the particular peripheral, 107 is the line number ol the for-

ma! stalement and <list™> is a list of the variables to be written. -

Logical unit numbers 1,3,4, and 5 are preassigned o the
system console, An LUN of 2 is preassigned 1o the list
device and LUN values of 5 through 10 are preassigned to
disk operalions. Units .11 through 255 can also be used by
the programmer.

During the development of a new program, it would be ad-
vantageous to first view the results on the video screen of the
sysfem conscle. This is accomplished by defining the LUN
in the WRITE staternents tobe 1. Then after the program is
running satisfactorily, the oulput can be sent to the line
printer so a permanent copy can be obfained. There are sev-
eral ways in which this can be accomplished.

If the CP/M KOBYTE fealure has been implemented, then
the program called STAT can be used ko reassign the con-
sole oufput fo the list device;

ASSTAT COM:=LST:
When 1he FORTRAN program is executed again, {he resulis
will appear at the line printer.

Another methad would be 1o input the LUN from the con-
sole near the beginning of the program.

LUN = 1
WRITE {1,101)
READ [1,102) NOYES
IF (NOYES .EQ. *¥" .OR. NOYES .EQ. '} LUN = 2
L] L] L] .
10t FORMAT(' OUTPUT TO LINE PRINTER? %}
102 FORMATIAT)

This routine only looks at the first character that was entered,
ignoring the rest. Thus, inputting a YES, a ¥ or a YUP wiil
send the oulput to the line printer. Any other answer will
send the output to the console.

ABORTING A FORTRAN PROGRAM

Suppose that you would like 10 generate a stream of ran-
dom numbers so thal the calculated values can be examined.
Then at some poind, you would like to stop. A Control-C ran
be used to abort a BASIC program in this case, but FOR-
TRAN has no such option built in. The INF function provid-
ed by Microsoll, however, can be used for this purpese. The
following rouline could be execuled alier every 100 loops. it
is writien for a console status port of decimal 16, and a read-
ready flal at bit 0, active high.
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LISH fi\x DJEPUT

Both sequential and randem-disk file access are avai'zhie
in the CP/M version.. FORTRAN Ingical unit umbers 6 1o

AN

~1{ have been preassxgr;ed Iur {lua pl.:rpt‘;s? Ti1a TOBTRAN:.'

s!atemenf
WRITE (6,101] (A= 1N}

\ull[ pince the tera o a fie nanad FORTRG AT of e cur
renily logged-in disk.
Alternatively, & more specific method is available. The

commend; .
CALL OPEN {6/NEWDATA ASC'2) 7 !

will :}r,m a file named NEWDATAASC on drive B and asso-
ciate it with logical unit number 6. The lirst argumen! defines
the logical unil nurnber and must evaluate to an infeger. The
second argument is the filename, Mofice that it is not in the
usual CP/M formal. In this case, the filename must evaluate
a string of exactly 11 ASCH characters and must noi contain
the usual decimal point between the primary name and the
extenfion. The first eight characters are the primary name
and the last Ihree characters are the file type, Il the primary
filtename is shorter than eight characters, as in the above ex-
ample, the remainder must be filled with blanks.

The third argument of OPEN specifies the disk drive, and
must evaluate to an integer. A zero value refers to the defaull
drive and the numbers 1 through 4 explicitly specify drives A
through D. Once a file has been opened it can be read with
the command:

READ {6,102} (B{l}.I=1.N)
If data is written to the file with the slatemeni:
WRITE [6,105) AB,C

then a new file is created. If a file of the sarne name already
exists, it is erased belore the new data is writlen,

Al the end ol the disk access, the file should be closed with
the command:

ENDFILE6  or

REWIND &
The latter command closes the file, then reopens it. This
could be used to wrile data in one formal, then read it back in
2 different {format. {But see the ENCODE and DECODE
‘tommands.).

ASSEMBLY-LANGUAGE PROGRAMS
FOR FORTRAN

The Microsoft FORTRAN compiler converts the user’s
source program into a refocatable machine-language pro-
gram which is in turn converted inte binary code. But the
resulting binary code 1may not ke as {ast or occupy s small a
memory space as il it had been originaily wrilten in assembly
language. The tradeoli is that the FORTRAN source pro-
gram can generally be written and debugged much more
rapidly than il it had been written in assembly language.
Nevertheless, for sherl, frequently used -subroutines, it is
often advaniagecus 1o use assembly language rather than
FORTRAM,

The Microsol FORTRAN package contains a macro
assembler that produces comnatible, relocatable modules
that can be calied from FORTRAN pregrams in the usoal
way. In fagl, the programmer will nol generally be concerned
with whelher the refocatable madules were originally wrillen
in FORTRAN or in assembly language.
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cntking is nol nro-
iE Jibrary, The dlao-
rithin, which o o in b Qusoor
12, 1978, moue of Pleddronion i used
to generate a 24-bitinteqer (Listinng 1)

The 24th {high order} Lit is zeroed o

.-+ The low-order 23 bits are copied into . -
Y 1he’-3-byte ‘mantissa of the FORTRAN: -
~floating-péint accumulator” {at $AC), "

make the resulting number pos

g

The &-bit exponsi: is set 0 80 11040
give a resulting range of 0.5 to 1.0,
The number is then converled 1o the
usual range of O to 3 by using the FOR-

- TRAN arithmetic routines. The random
number is first muliipiied by 2 with the
subroutine $MA, then 1 is subtracted
with the subroutine $SA.

Noftice that the subroutines $MA and
$SA are declared as exlernal, as is the
location of the floaling-peinl accumu-
lator $AC. Also the subroutine name
RND, used by the calling FORTRAN
program, is declared to be an entry.

The assembly langusae random-
number generalor can be called from a
FCRTRAN: program in the usual way:

Y = RNDINSKIP)

A real random number between 0 and
1 will be placed into the variable Y. The
integer argument instructs the function
to skip over NSKIP random numbers
belore choosing ile next number. This
arqument can be refrieved with a MOV
AM instruction, since the H,L reqgister
pair points to the least-significant byte
of argument.

THE LIBRARY MANAGER
The CP/M wvesion of FORTRAN

contalns 2 program called LIB that can
be used 1o build library files of relocat-
able prograrms. For example, the relo-
catable module of the above random-
number generator can be incorporated
into FORLIB by use of the program
LIB. This makes it unnecessary 10
spedifically list the module RND In the
link command a1 execution time,

A SPEED COMPARISON

The Microsoft CP/M version of
BASIC is much faster than earlier ver-
sions such as 4.1 EXTENDED, and
also faster ihan many of the other 3080
or Z-80 BASICs. A speed comparison
was made between Microsoll BASIC
and FORTRAN by solving sets of linear
equalions. The same algorthm, a
Householder technique, was coded in
both BASIC and FORTRAN. the
BASIU stalement:

DEFINT IN
was used 16 dedlare loop variables to be
two-bute infegers for faster operation,
The FORTRAN program consisiently
produced the solution 8 fimes faster
than the BASIC version {17 seconds
ve. 135 seconds for 14 eguations).[]
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Microsoft BASIC
Overview

Microsoft BASIC is an extensive implementation of BASIC for 8080
and Z-80 microprocessors. Its features are comparable to those of
BASICs found on minicomputers and large mainframes.

Current Versions of Microsoft BASIC

Microsoft BASIC is currently in its fourth major release (4.6).
Each release consists of four different versions of BASIC:

1. UK version: Stripped down version to run in minimum
memory, Includes direct statement execution, dynamic
dimensioning of arrays and multiple statements per line.

2. BK version: Standard version. Includes string manipu~
lation and multiple dimension arrays. f{also available
for 6800 and 650x series MPUs,)

3. Extended version: Requires 15K of memory. Features
include integers, double precision, EDIT, AUTO, RENUM,
PRINT USING, etc.

4, Disk version: Requires 17K of memory. All features
of Extended version plus random and sequential file
access on floppy disk.

The different versions are generated from the same source files
using conditional assembly switches. Each version is upward compatible
with larger versions.

Features

Microsoft BASIC, widely know as Altair BASIC, is the most extensive
8080/2-80 BASIC available. It contains many unique features rarely found
in other BASICs:

1. Direct access to CPU 1/0 ports {INP, OUT)
2, Ability to read or write any memory location (PEEK, POKE)
3. Matrices with up to 255 dimensions

4. Dynamic allocation and deallocation of matrices at
execution time (DIM A[1,J] ,ERASE A)

S |IF...THEM,..ELSE and nested IF,...THEN,.,ELSE
6. Direct {immediate) execution of statements

7. Error trapping



8. Four variable types: Integer, String, Single Pre-
cislion Floating Point (7=digits) and Double Precision
Floating Point (16~digits)

9. Full PRINT USING for formatted output {inciudes
asterisk fill, floating § sign, scientific notation,
traillng slgn, comma insertion)

10. Extensive program editing facilities via ERIT line
command, RENUM, AUTO, etc,

11. Trace facilities (TRON, TROFF)
12, Ability to cail up to 10 assembly language subroutines

13. Boolean operators OR, AND, NOT, XOR, EQV, IMP

14, BASIC can be placed on ROM

Microsoft Disk BASIC also supports files on multiple floppy disks:
1. Sequential files with variable length records

2. Random files {record 1/0}

3. Complete set of file manipulation statements: OPEN,
CLOSE, GET, PUT, KILL, NAME, etc.

4, Up to 255 files per floppy disk

5. Runs standalone or under CPM, 1515=11 or TEKDOS operating systems

Comparison of BASICs

In our comparisons with other BASICs, we will examine only the
Disk version., The features of the other versions may be obtained from
the Microsoft BASIC Reference Manual.

An examination of Table | shows that Microsoft BASIC is comparable
to RSTS BASIC arid generally superior to PDP-10 BASIC and 5100 BASIC in
terms of statements, functions and editing facilities., Microsoft BASIC
is the faster mlcroprocessor BASIC of the two examined and is close to
RSTS BASIC in execution speed (between two and five times siower).

This is impressive considering the CPU is a two microsecond L5351 chip.
(Faster versions of the 8080 CPU are available,) For an in-depth com=-
parison of microprocessor BASIC execution speeds, see '"BASIC Timing
Comparisons," Kilobaud, October, 1977, This comparison features Micro-
soft's 8K 6502 BASIC (0S| BASIC and PET BASIC) as well as Microsoft's
8K 6800 BASIC (Altair 680 BASIC) and 8080 BK Extended and Disk BASICs
(Attair BASIC).

Microsoft BASIC also uses less memory than any other BASIC ex-
amined. For fairly large system programs, microprocessors are proving
to be as good or better than minis or large mainframes in terms of
efficiency of memory use.
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Pricing

Single Coples

All versions of Microsoft's 8080/Z-80/8085 BASIC are available
off the shelf. Each user must sign a non-disclosure agreement before
the copy of BASIC will be shipped by Microsoft. Updates for enhanced
versions will cost between $25 and $75, depending on the extent of the
enhancements. Backup copies of BASIC may be purchased for $25. A
BASIC manual will be included with every BASIC shipped except for
backup copies.

In the memory requirements given below, only the size of BASIC
itself is given,

Version System Price Supplied on

8K Intellec $150 hex paper tape
8K MDS $150 hex paper tape
8K SBC 80/10 $150 hex paper tape
8K SBC 80/20 $150 hex paper tape
Extended (15K} Intellec $250 hex paper tape
Extended {15K) MDS $250 hex paper tape
Extended (15K) $BC 80/10 $250 hex paper tape
Extended (15K} SBC 80/20 $250 hex paper tape

Hex paper tapes use standard Intel format.

NOTE: ROM versions for the above may be ordered at $1000 per copy.

Disk (17K) CP/M $350 full size single density diskette
Disk {17K) TEKDOS $350 full size single density diskette
Disk (17K) I1S1S-11 $350 full size single density or doubl

density diskette (please specify)

(Above prices include BASIC Reference Manual,}

BASIC Reference Manual,
purchased separately $ 20

NOTE: HMlcrosoft's 8K 6502 BASIC may be obtained from:

Johnson Computer
P.0, Box 523
Medina, Ohio 44256
216-725-4560

Dealer Purchases

Dealers may purchase CP/M BASIC from Microsoft for $250 per copy if
they purchase at least four copies and sign a standard dealer agreement.

OEM Licensing

Both flat fee and royalty licenses may be obtained from Microsoft
for any of the above BASICs or for custom versions. For more information
on OEM licenses, please contact: Paul G. Allen, Vice President

Microsoft

10800 NE Eighth, Suite 819
Bel levue, WA 98005
206-455-8080

Telex 328945




“Turn-Key” CP/M Systems

System power-up and loading pro-
cedures are almost too simpie after
implementing this technique. Per-
fect for smali business {and home)
applications.

The marriage ot BASIC and Digital
Rasearch's CP/M has provided a
powerful software team to the de-
velopers of business software. The
hobbyist and the home computer
game lover can also enjoy the result of
this popular feam. But, as the
development of business sysiems
reaches out to more and more users;
ease ol operation becomes more
important.

T A A
As the develcpment of
business systems reaches
out to more and more
users, ease of operation
becomes more important.

To bring a system up under CP/M
after power-on is a multl-phased
process and is not always easily per-
formed by someone not accustomed
1o compulier systems. As currently
implemented, CP/M must first be
loaded into memory from the disk-
ette. This is normally very simple and
invotves inserting the diskette into
the drive and depressing the “RESET"
button. Once CP/M gets control, it
responds with the “A=" prompt. The
user must then type in the proper
command. For mosl versions of
BASIC the user must type a multj-
word command in order to cause
CP/Mto load the BASIC which in turn
will load and execute the desired
program. in contrast to this elaborate
procedure, most “big” systems im-
mediately display a menu from which
the user can select the desired
program by entering the menu num-
ber, This minimizes, if not elininates,

James J. Frantz

the chance of typing errors. Why can't
this be done with CP/M?

Well, it can. This article will de-
scribe how to make version 1.4 of
CP/M start executing a program im-
medlaiely after "RESET" is pressed.
Amenu program will alsg be provided
that shows how this {eature can be
implemented with a game diskeatte.
This technique was developed to
atlow my young daughier and her
friends to select and run their choice
of game from my collection of BASIC
and machine fanguage games without
adult intervention. This same tech-
nigque is even more suifable to busi-
ness applications, especially dedi-
cated systems.

CP/M Fundamenials

To understand how this works, the
organization and operalion of CP/M
must be considered. CP/M s loaded
into the top of existing memory from
the diskette. There are various
schemes used by vendors of disk
systems which offer CP/M 1o accom-
ptish this, but in every case CP/M
begins execution after being loaded

. by entering at it's base, The base of

CP/M is 2800H + b, where b is the
bias determined by the amouni of
mernory In the system. In a 16K
system this bias is zero and a 32K
system has a bias of 4000H. Starting
at the base, CP/M is arranged as
shown in Figure 1. The location of the
input, or command buffer, and the
starage location for the pointer to the
command string are important In
implementing automatic startup of a
program.

Notice the zero byte at location
seven, This zero teils GP/M that the
command buffer is empty, i.e., there
are zero characters in the buffer. The
copyright notice which appears after
the zero byte is over-written by what-
ever the user types after the "A>"
appears on the screen. If this location
contained something other than zero,
CP/M would think that a command
had already bean typed, skip printing
the prompt and begin processing the
contents of the command buffer. By
modifying the contents of the com-
mand butfer to contain a program
name and changing the buffer length

Regairks

Local fon Contents Pescrartion
2908H+b+x {Hex )
X
dio & . O3 %5 zr+ JHP Instruction
Fite 8 £3 51 mz¥ JHP Instruction
-3 FE Hax. Lensilh of
. command buffes
7 a0 Lenalh of command
strine in buffer
& to 23 28 RSCIT blanks
24 ta 61 various Corviriehl Nolice
62 to 135 <] " Remainder of the
conmend buffer
136 & 137 84 (bare? Scan rointer
. Storase
wzz = 2960H ¥ b + PJgaH

Normal Enticv Foinl
Rlternate Entery

Max. number of InFut
characlers allowed

Normally rero

Initiasally Enety

Fointe locaticn 2

James Frantz, 94-285 Hiwahiwa Pl., Waipahn,
HI96797.
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Turn-Key, con't...

byte to non-zero, CP/M can be made
to execute that program every time
CP/Mis loaded just as if the user had
iyped it.

Also notice the storage location of
the scan pointer. Initially this locatlon
contains the address of the beginning
of the command buffer {(base + 8).

This technique was devel-
oped to allow my young
daughter and her friends
to select and run their
choice of game from my
collection of BASIC and
machine larnguage games

without adult intervention.
L]
This pointer is updated as CP/M
scans the command buffer during
processing. After processing the
command, the pointer i3 agaln stared
at this location for possible continua-
tlon. This will become important
when the need to start processing
from the beginning of the command
buffer is desired. Use of this storage
location will be demonstrated in the
MENLI program described latar.

Modlfying CP/M

The procedure to modify CP/M is
straightforward and can be easily ac-
complished with either 81D or DDT.
DDT is normatly provided with CP/M
when purchased, so this program will
be used to make the modifications.
First, be sure that a spare diskette is
available io receive the modified
CP/M. Next, a copy of CP/M must be
made so DDT can bring it into
memory. This is accomplished using
SYSGEN, a program that is also dis-
tributed with CP/M. Run the SYSGEN
prograrn as follows;

SYSGEN startthe SYSGEN program
SYSGENVERSION1.4 SYSGEN

signonmessage
SDURCE DRIVE NAME (OR RETURN
TOSKIP) A Type"A”
SOURCE ON A, THEN TYPE RETURN

At this point, be sure the diskette in
drive A contains the CP/M to be used,
then type a “RETURN." The program
should respond with:

FUNCTION COMPLETE CP/Mis

now in rmemory
DESTINATION DRIVE NAME {(OR
RETURN TOREBOQT)

The system will reboot at this point
leaving a complete copy of CP/M in
memory starting at 0980H and ending
at 207FH. This copy of CP/M must be
saved on the disketie. The save oper-
ation can be accamplished by typing:

SAVE32CPM.COM  $Save3? pages

of memory

command of DDT. Type “50987[cr]”
and DDT will respond with:

0887 00 - DDT walts for user entry
“MENLU" is four characiers in length,
s0 enter “04" at location 0987H. DDT
will respond with the next address.
Enter the hexadecimal valug tor the
each lelter of the command name
fotlowed by a “RETURN.” Repeat the
process until the complete name is
entered. Finally, and this is very
important, enter a 00" immediately
after the program name. After com-
pleting these entries, exit the “8”
command of DOT by typing ".[cr]" and
then perform another “DO0980fcr).”
The data displayed should now
appear as shown in Figure 3,
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Figure 3

Now that a copy of CP/M exists as -

a disk file, ODT can load this file for
modification by typing:

DDTCPM.COM Load DDT which
i loads CPM.COM

DT should respond with:

NEXT PC

2100 0100

CP/W is now back in memory starting
at D98CH. Using the “D"” command,
type DGOBO{cr]. The display should
looklike Figure 2. Notice the two JMP
instructions, followed by a 7F, then

the zero byte. The zero byte will be

replaced by the length of the program
name, although any non-zerg byte
will work. Afterthis length byte, enter
the name of the program that is to
autornatically get control. This must
be a disk file of type “.COM” in order
to be executable. In the exampie, the
program name is “MENU.COM.,” so
“"MENU" is entered beginning at loca-
tion 0988H. The easiest way to enter
these modifications is with the “S8"

Pegzo

8880 CZ 55 60 €3 §1 6C 7F @9 29 20
8950 28 28 20 20 20 20 F8 20 43 4F
Q9AB 54 20 23 43 29 Fe F1 39 37 38
G960 54 41 4C it 52 45 53 45 41 52
g30h Q@ 69 ga HO VY 48 B e Do Al
a3ba 9 GO ep oA 89 PA @O 0D 09 D@
QSED (8 49 G0 P9 G R 88 el gy aa
830 g 6/ 00 B8t 9 0D B8 B 08 PR
OHAA PO B9 Ge OO B0 80 88 A BT 6
GG @5 @/ C5 CD BC 69 O €9 JE @b
8A:9 8C 62 CT LD 98 &9 £t 7F B7 C@

20 20 26 20 22 28 UL.ar.
58 52 52 49 47 42
20 29 44 49 47 49
43 48 Fa 2o @g ey
£ 80 o4 BG PO BO
og oo ga o e
0@ 2 ed Bg iy de

@g g0 on g ead 0o | .

My g SF BE 82 £3 ..

CD 8L 69 3E @R £3 e
23 ES LD BC 69 £1 i 0.~ 4,1,

COPYRIGH
T £C) 1978, DIG
TR RESEARCH

BE O} 93 88 ¢E BF

BR3A (3 AP o¥ OF oD C3 €5 0@ 5F OF

Figure 2

DECEMBER 1979

105

When the copy of CP/M in
memory has been correctly modified
as described, exit DOT by typing:
*&0fer].” Without doing any interven-
ing operation which might destroy the
memory image of the modified CP/M,
save this copy by typing:

SAVE 32 AUTOCPM.CCM save 32
pages of memory

Then, using SYSGEN again, con-
struct a diskette with the new system
asfollows:
SYSGEN start the SYSGEN program
SYSGENVERSION 1.4 SYSGEN
signon message
SOURCE DRIVE NAME (OR RETURN
TOSKIP) type "RETURN"
DESTINATION DRIVE NAME (CR
RETUAN TOREBOOT)A
DESTINATION ON A, THEN TYPE
RETURN

Remove the diskette from drive A and
insert the spare diskette which was
previously prepared to receive the
copy of the newly modified CP/M.
When ready, type “RETURN.” 8Y§
GEN respongs: :

FUNCTION COMPLETE CP/Mis

now on diskelte
DESTINATION DRIVE NAME (OR
RETURN TO REBOOT}

Remove the new diskette and reptace
the original diskette. Type "RETURN"
to reboot the system. The new
diskette should be labeled and safely
set aside until the MENU program has
been prepared.
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~ Menu Program In BASIC

- At this point it shouid be polnted
out thal some versions of BASIC
which operaie under CP/M allow
entering acommand in the form:

A BASICMENU.BAA

where BASIC is a digk file of type
“ COM.” Entering a command in this
form causes CP/M to load and exe-
cute BASIC.COM, which in turn will
load and execute MENU.BAA. (Note

- Conditional assembiy was

- machine

-

~aflow both
language pro-
grams (.COM files) and
BASIC programs to be
“menu-ized.” '

used to

that the file type *.BAA" is optional in
spme versions - check your User's
Manual,) CBASIC and a version -of
MICROSOFT BASIC dlistributed by
TEI, Inc. are known to perform In this
way. If the menu scheme is to be

- implemented in a BASIC of this type,
- or if it is desired to have a specific

BASIC program begin execution im-
mediately after power-up, this can be
done by entering the entire command
string, exactly as it would be typed, in
the command buffer. Be sura to enter
anon-zero character count indocation
0987H. Most importantly, the com-
mand string must be followed by & 00.
Ifthe command string is so long as to
overwrite the copyright natice, move
the copyright notice to after the 00
byte following the command string.
All the space up to and including
0AQ7H can be used, but he absolutely
sure that no modifications occur
above this focation.

For those readers who use BASIC
exclusively, the only work remaining
is to transfer BASIC.COM and the de-
sired startup program to the diskette
with the CP/M which has been modi-
fied for autematic execution. If, how-
gver, the use of machine language
programs is desired, or the version of
BASIC doesn't have the facltities to
ioad programs under the control of
another BASIC program, the MENU
program Lo be described might be the
safution, in my Case, Row Qames were
frequently being added to the game
diskette, and many of the games were
written in machine language. This
program was developed {0 aliow
menu-ization of either BASIC games
ormachine language programs.

Assem bly-l.anguaga Menu
The menu program In Listing A is

- written in 80B0 machine language and

is fully compatible with the Z2-80, A
fulty commented listing is provided.
The program has six major paris: 1)
search and sort; 2} assign menu
numbers; 3) compute column off-
sets; 4) display the menu in four
columns; 5) input the user's meénu
sglection ; and 6) load and execute the
setected program.

The search and sost loop uses the
built-in capability of CP/M to search
the diskette directory for files which
match a specified pattern name. The
patiern is selected so only the desired
"type" of files are found, This is done
by using the “?" which forces any
character in the corresponding posi-
tion to be a match. For example, it all
fites of type “.BAS"” are wanted, a
pattern of “?7277??7BAS” would be
specified. The desired pattern is set
up in what is called a “File Control
Block” or FCB for short. The standard
convention for “calling” CP/M roir-
tines is to put the memory address of
the FCR in the [DE] register pair, and
the command number in register [C].
A call is made to the standard CP/M
entry point which is memory location
0005. CP/W returmms the directory
“address” in the accumulator. Since
64 file names are allowed, this
address - {5 simply the sequential
position in the diskette directory
(0-63). It no file name matches the
specified pattern, a FFH is returned.
The “Search First” command is used
to find the first occurrence of amatch,
and the “Search Next" command is
used to find all subsequent file names
which match the pattern,

As each file name is found, the
directory address is converted to a
memory address. Since all disk reads
are performed .in 128 byte blocks
starting at the -default address of
0080OH, {our directory entries are
loaded inte memory. Thus, the file
names will be 32 bytes apart and only
the two least significant bits of the
directory address are needed. The file
name is then alphabetically compared
to the previous file names and
inserted into its proper place in the
“Directory - ** Table” . (labeled
DIRSTABLE in thelisting).

The second major part of the pro-
gram assigns the manu numbers to
each file name in the Qirectory Table.

-Ng¢tice that space was allocated in the
~Table for the menu number.

This
arrangement greatly facilitates the
display of the menu in column form,
The CP/M "print bulfer” command
requires a “$" as a lermination
character, so this is also inserted in
the directory table to make printing
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the table enlries easier.

The third major part of the
program figures out the ¢olumn
arrangement based on the number of
files to he displayed. The files are
listed alphabetically from top ta
bottom in four columns. The algor-
ithm seems complicated, but was
devised so that each cotumn would
have the same number of file names
with the exiras being added from left
toright,

The fourth part of the program
displays the [rectory Table on the
user's conscle using the offsets
computed in part three. Exira line
feeds are added to completely fill a 18
iing video display terminai. This is
easily changed to accommaodate 24
line displays, or can be deleied as
desired.

The fifth part of the program
displays instructions to the user and
waits for the menu number to be
entered. Incorrect entries force a re~
display of the menu. This portion of
the program makes use of still
anather CP/M capability - buifered
input. The [DE} register pairs ars
setup to point to a section of memaory

10 be used to receive the input text.

The first byte of this memory must

" contain the maximum length of the

buffer area, and the second byte will
be set by CP/M to the actual count of
characters entered,

The last part of the program con-
verts the menu number entered by the
user into the program name. The
ASCH representation which was en-
tered from the consocle keyboard is
converted to binary. This is then con-

The instructions to the
operator would be reduced

to explaining how to turn
on the computer, how to
properly insert the disk-
ette, and the procedure for
pressing the RESET but-
ton.

verted to the memory address of the
corresponding file name within the
Directory Table. Once the correct fila
name is pointed, the proper command
string is positioned in the CP/M
gommand buffer. Notice how condi-
tional assembly was used to allow
both machine language programs
{.COM tiles) and BASIC programs to
be“menu-ized."” In the first case, only
the file name followed by a zero byte
is placed in the command buffer. in
the case of BASIC, the name of the
BASIC as a .COM file is followed by
the selected program name. Some

CREATWE COMPUTING
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versions of BASIC, such as CBASIC,
assume a file type, while other
versions require that the file type be
specifted in the command line. The
pragram allows either case t¢ be
handled.

After the menu number is Gon-
verted to the correct address within
the Directory Table, the location of
the CP/M command buffer must be
found. The buffer is known to start at
the base + 7 (refer to Figure 1}. The
base is & known distance below the
address stored at location Q006H. The
base is needed since this is the entry
point which wili cause CP/M to pro-
cess the command line which the
program has construcied.. So, by
doing some simple arithmetic, the
base of CP/M and the location of the
command buffer can be found. The
program does these calculations and
the desired command string is
properly positioned. There is one
remaining problem which the pro-
gram must solve. When first executed
after initial load, CP/M delected the
prepositioned command which was
installed by the meodification to
CP/M. During the processing of this
command, the scan pointer was
moved io the end of this command
and is no longer in 1he correct posi-
tion to scan the new command ling
built by the programi, Fortunately, the
scan pointer is stored in & known
location immediately after the end of
the command buffer. Since the
command buffer tocation is known,
sa is the storage location of the scan
pointer. The program resets the scan
pointer to the beginning of the com-
mand bulfer and CP/M is ready to
process the command.

Summary

This articte has explained how to
make CP/M execute a program upoen
power up by prepositioning the
cormmand in the command buffer,
The requirement {o reset the scan
pointer to force CP/M to again pro-
cess the command buffer was also
explained. The producers of dedi-
cated system software can take
advantage of this capability and offer
a system which s simplet to operate.
The instructions to the operator
would be reduced to explaining how
to lurn on the computer, how to
properly inserl the diskette, and the
procedure tor pressing the RESET
button. Any additional instructions
couid be displayed by the program
automatically executed. A true “turn-
key" system? Perhaps not, but how
fnuch gloser can you gel without Read
Only Memory? Happy Computing! O
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Microsoft
EDIT-80 Package

EDIT-80 is a random access, line oriented text editor similar to those used on large computers like the
DEC PDP-10 and IBM 360. It may be used on any 8080 or Z-80 microcomputer systerm running the
CP/M or TRSDOCS Operating System. While it supports a full range of editing capabilities, EDIT-80 is
still fast and easy to use. You wlll find It versatile enough to meet the most demanding text editing re-
quirements.

Microsoft's MACRQO-80 assembler and FORTRAN-80 compiler print listings and error massages with
EDIT-80 line numbers, giving the user quick reference to source lines.

In addition o commands that insert, delele, print and replace lines of text, EDIT-80 offers the following
features:

® Alter Mode
Alter {or intraline) mode provides a full set of intraline subcommands to edit portions of individual

lines. These subcommands give the user more extensive editing capabilities than those pro-
vided with the EDIT command in Microsoft BASIC,

& Numbering

Use the Number command 10 renumber an entire file or just parts of a file. Handy when “making
room"” for an insertion or just organizing line numbers in a file.

& Multiple-page Files
If desired EDIT-80 files may be divided into sections called “pages.” Page divisions mean sasy

handling of large files (line numbears may be reused on different pages) or convenient markers
for the logical subdivisions in a fila.

¢ Find and Substitute

Specified text is efficiently located or replaced with EDIT-80's global Find and Substitute com-
mands.

#® Fille Parameters

EDIT-80 can be used to edit BASIC programs or flles without EDIT-80 line numbers, and files
may be output with or without line numbers.



Summary of EDIT-80 Commands

Alter .............. Enters Alter mode

Begin ............. ‘Moves to the beginning of a page

Delete............. Deletes lines

Exit..........L Writes text to disk and exits EDIT-80

Find............... Finds text

Insert ............. Inserts lines

Kilo......oooia i Deletes page marks

LISt cauevnreennnnns Prints fines at the line printer

Mark .............. Inseris a page mark

Number .. .... S Renumbers lines

Print .............. Prints lines

Quit............... Exits the editor without writing text to disk

Replace ........... Replaces lines

Substitylg, . ... ... .. Finds and replaces text

Wiite .. ............ Writes text to disk

Extend ......... -« Allows extension .of lines
FILCOM

The EDIT-80 package includes a file compare utility called FILCOM. FILCOM compares two files and
outputs differences between them. Source files or binary files may be compared using FILCOM.

Prices

ED|T-80 PACKAGE $120.00
including EDIT-B0 Text Editor and
FILCOM File Compare Utility
supplied on single density, 8”
CP/M diskette, with manual

EDIT-80/FILCOM, manual only $ 1000

For more information, contact
Paul Allen

Microsoft

10800 NE Eighth, Suite 819
Bellevue, WA 98004
206-455-8080

Telex 328945

777 MICROSOFT




